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BLACKWATER FE\^R ANURIA 

or 

BRIAN MAEGRATTH «Ji- »la. d.fhil. lt -cot- 
O C Mtdana Restarts Umt 0:^ord 

I am afnud you will find this a scrappy paper It ts not pooibic to do 
justice to thu brobdingnigum aubject m anything less than b<x>k size to I 
can do no more than touch on * few points. I propose to drtcim the alka- 
line trettment of blackwtter fever and the lestons of the kidney found in the 
accompanying tniina, and I hope to show you that — 

1 Intensive alkahne therapy has {ailed as a general treatment. 

2. The hypothesis upon w^ch it is baaed is not adequate to sccount 
for the renal f;^urc which develops. 

• M*ny tiank* sre due to General A- G Biooam Ccwulacit Physicmi to 

^ ^ pemuarfon t® publah mfonnation cattomnng IVeat AfiTcsn esses snd to 

vsTKxa Psdioiosnts snd PhYudsiu tn the West A/man Command, espccudif Msjor 
'^onounj snd Capt. K>»ANt for sapplyteg detaSs of cam 
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3 The Udncy Icilon »een m fmt*I c**et of tnum u noi pccuLir to bUck 
wtttr fercr but is cotmnoo to mmy other condabons fn wluch rani fiflure 
occurs With or whhout hacrooglobmurU. 

It wcnild be roy interesting to go on to coaiider m detiil sotae of the 
fsctors involved in the prodnctton of the rtml lesicn, but perhsps thst fa better 
left for the discuttion which foOows thn psper 

AlKau Tbeilm^ 

EmCT ON MOBTAUTT »ATE aM> UeVHJJBMENT CfT UDNET FAIUOT. 
Modem intenfrre olLsli thcnpy alms pnmarilf st producing in altsCne 
urme with the object of prc%tnting the ptecipnsdon tnd deposiuon m the 
renal tubules of hiemogli^in and its dcnntjvcs. Mechstucal bhxktge of the 
unnifcrous tubules is thus svmded and the kidney continues to funcboa. 

Since more than half the deaths in bladrwiter ienr occur when the patJcnt 
IS, or hu been aounc (ST P it K t s , 1037) prerentjon of tadney blockage should 
apprecubly krwer the mortsHty rate of the disease. 

This, how c T er does not appear to be tbe cast. 

Intensive alkaC trea tm ent based on the mechanical blockage bypothesta 
waa first tried by lUKscttnx lo 1925 

Today 19 yean later after Wch therapy has beeo dereJoped and brought 
into wide use, it can be shown that the a v er a ge death'iate from bUdewater 
fecer allowing for geographtcal and yeaity Ntnabon, has nci 

Thus, in Table t are act out figures showing the tsor^ty rates for the 
period pnof to 1921 

Compare these figures with those shows m Table 11 which girts Che 
mortality rates recorded by a number of obserreis in caaca which were given 
alkali trea tm ent (by mouth, or uitmTcoously or both) 

CompansoQ ^ Tables I and II rereala the discouraging fact that the 
mortality rate eince the mtroductktB of alkali therapy has, if anything, m creaa c d . 
It IS more difficult to demoottrsfe the effect of alkah treatment on the 
appearance of renal failare m bUckwater frv'er 

Tabu 1. 
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For instance, Paterson (1933) reporta m a tmall aenca of cues, that 
although he did not have encouraging retulta from the admirnttfition of alkali 
by mouth, ' early adnunutritioti of intravenous sodium bicarbonate 
tppean to haye t prrv'toti^'c teflon on the dc\elopmcnt of urinary suppre*- 
KOm” Snailar treatment ftiied to affect the course of suppression once it had 
appeared 

Other tuthora have more gloomy reports to make and m West Afnca» 
where alkali therapy was octamvely used, renal failure was much the commonest 
fatal comphcatioiu 

The final answer to this question must await the results if they are wonh 
waiting for, of a long senes of properly controlled cases of blackwater fever 
treated with and without alkah 

Nemthelcss, rt has to be accepted that whether or no the alkali therapy 
^ in general greatly ifiectcd the inadcnce of renal failure m the diseaae, it 
^ certainly not succeeded m mfluenang the mortality 

Since, as has been shown above alkah treatment has not reduced the 
general mortality rite of blackwater fever it becomes necessary to review the 
Situation and consider — 

rt \ hypothesis upon which the therapy is based 

Whether the alkafi treatment per re has a harmful effect 

^ ) Whether m certain individual cases such treatment may nevertheless 
benefit the patienL 


(1 ) THE BASIC HTPOTMESli 

The tbcoretaal buu of mtenuve iltUme trattment ha, already b«n 
OKtttKmcd and need be recapitolated only bnefly 

f *!>»“' by mechanical blockage of the unmferoua 

J^ule, ^ ha^obm or ita denvative, (pouibly aod baematin) Precip.ta- 
tton of Ihcae haem compound, take, pUce only m an aad medium and la 
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CtcJitated by tJw procnce of in idequate conccntntloo of todium chlonde. 
Conieqnenily m the wordi of BArnt ind Dodds (1925) — 

Since the ficton leading to the preapitition of pigment ore oadiljr 
ind lelt omeeniTdiwn of the unnc iny type of therapy tcndlrig to reduce 
these should prove of vilue The use of itkihnc diuretics or tnnsfimon 
of sodium bicarbonate is soon cs possible should minutuie the preapitition 
In the tubules,” 

If this mechamcil bloduge hypothesis Is the correct expUnition of trhit 
happens in the kidney m bli^TTitcf fever inunai, it u clear tlut certain condi- 
tions must obtain («) The unne should be sad. (i) There should be adequate 
sodium chlonde present in the urme. (r) Htcnioglobln should be present. 
Let us consider catdi of these points m turn- 

fa) The trrnu tkoulJ b* and The eridence in the literature Is very con 
tradictory Statementa of aothors \iiy from sthen the unne contains much 
haemoglobin It II always alkahnc ” (Plehts 1996) normally acid, often hyper 
•ad, sometimes r^eutral or stkaline especuUy at the decline of a cnsis (Gouhen 
1911) to Rots I (1932) caiegonc comment that "when cases were excluded 
which were receiving alkali the reaction was in\irably aad or neutral. 

In ^^est Africa the reacoooa of the unne passed immedittcly before and 
nnmedotely after the onset of oUgurta were recorded in a number cf cases, all 
tre a t ed with atkitl, From these it ta dear thst In both drcumstanccs the unne 
may be aDuUne u often u rt b sdd. This point ts well ihown In Table III 
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It Can thu* bt wud that the fint condition requmte to the blockage hjpo- 
theau It not fulfilled in more than about half the cases which go into anuna 
the unne is not aad. 

It u comecuent to examine here the effect of alkaline administration on 
the reaction of the unne. 

In normal healthy persons with sound kidneja the unne will become 
alkaline after the mgeauon of small amounts of s^rum bicarbonate (5-10 
grammes sodium bicarbonate Paj^ier and ^ an Sltke, 1917 ) 

There is however, a mass of endenoe to show that such is not the case 
ui individuals who deviate from normaL 

For instance, aad unne* have often been reported in the presence of 
prmed alkaloas the tissues. Thus Brown ft al (1923) desenbed a case of 
teu^ wi^ an and unne , Dcxon (1924) a case of tetao) with a plasma CO, 
of 101 vola per cent and a strongl> scad unne Goldwitzer Mrier (1924) 
a case mth plasm* CO, of 89 vol*. per cent and an acid unne. 

It has also been found that m the presence of prcnousl) damaged kidney's 
^e u^e may remain aad m spite of extensive alkali therapv (Palmer and 
AN LTKE, 1917 ) This his been observed oier and o\er again m the treat 
merct of gattnc and duodenal ulcer (Elus 1924 Cooke, IS32, etc ) 

In bU^watcr fc:vcr sumlar failure of alkali treatment to alkahnnc the 
\^c hM been frcqucml> reported. For mstance, Paterson (1933) sutes 
mat in bss patients taking large doses of bicarbonate oraUy only two out of 
Tf alkaline unne This was also a common obscnation in West 

Afnca, as will be seen by reference to Table III 

The inclusion is uruvoidiblc that alkah treatment may fad to affect the 
reaction of the unne 

(fc) Tkrre thotiM be (ulequate sodium cklonde presertt m fAe unne (Baker and 
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Dodd», I02S) The eodnnn chloride eoac eniri bon of the unne m bUckwitcr 
fever Im be^ etudied by m*i»y tothor* perhtp* the most detifled tceouot U 
that given by Roa#. See Table tV 
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Examioatum of Ron 8 6 gum •bowa that In hu cam, even innnediately 
before the ^^pearance of fuppmaion, the NaC! conctmrauoQ of the unne 
was much lower than 1 per cent uaually varying from 0*3 to 0*5 per ctnL, 
and that. In recovery the urinary NaQ concentration only alowly returned to 
normal limit*. Snnflar low chlonde concentrationi are repor te d by other 
authora. For instance, Rojs Tuousert et oL (1910) atate that dunng black 
water fever and aubacqoenlly up to the 23rd day chlonde* were markedly 
dunlmshed ” 

Go€Zizr< (1011) atate* that the fall of onnary NaCl b normally at a 
manmum about the 3rd to 4th day and r ecovcf* alovriy In two case* it wa* 
0-S gramme per litre. Wakesiak and Moaaiu. (1929) LAnrui (1915) etc, 
hare tmuliriy noted the low eacrctioo of NaCh \ ery few figurea for NtCl 
coocentratjoo of unne m bUAwatcr fever oGguna were obtained in ^^ert 
Africa, but those avaHible in<ficaie a tbmUr low con c e nt r a tion. It appear*, 
therefore, that In blaekwatcr fever the urinary NaCI concentration doc* not 
usmlly approach the figure at which it would bcOItate predpitatioo of haem 
pigment*. 

(c) Hctftcftabm thtmld b$ prnod Tlu*, of course, u a crucial point. If 
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blockage is due to the deposition 0 / preapitaied haera compounds, then haemo- 
globin must be present as the source of the pigrocnti It is not possible to 
investigite tho fully here owing to the tremendous dimensions of the literature 
on the subject Only a bncf summary can be given In many cases of black- 
water fever in which there is eacessive destruction of red cells and intense 
haemoglobmuna (and the unne is tad) no anuna or oliguna develops Again, 
in some cases of blackwatef fever oliguna and anuna kidney failure develops 
after the haemoglobmuna has ceased (sometimes many hours later) and may 
fad to develop after recovery from ohguna, although haemoglobmuna may 
persist Further, conditions other than blackwatef fever, in which haemoglo- 
binura appears and may be excessive, only very seldom go on to anuna. This 
ranty of anur» m haemogiobimmc conditions other than blaclavatcr fever 
has been commented on vigorously by Georgopoulos (1933) Finally anuna 
and ohguna develop m conditions and m circumstances which exactly parallel 
the renal faflure of blackwater fever but m which there is no haemoglobmuna 
Having rwted that neither the eadity of the unne, the concentration of 
NaCI, nor the immediate presence of haemoglobm is alwa>'a present m the 
blackwater fever patient who develops anuna it remains to consider whether 
mechanical blockage of the unniferous tubules can m itself ewplam the failure 
of urmtry flenv Our experience m West Afnca was that the degree of blockage 
found in kidney tubules postmortem was insufficient to account for anuna. 
Thus, although some hdneys exhibited \ery considerable tubular obstructioa* 
others from cases of complete inuna showed only minor de gree s of blockage 
and extensive plugging was found m the kidneys of cases which had not passed 
mto oliguna or anuna (AUegratth and FtNDUT, 1944 ) These findings (a 
full account of whidi will eventually be available) are m agreement with those 
of other authois, for example, Georgopoulos (1933) who conaidcr that the 
blockage alone is not sufficiently eitenttve to account for complete anuna. 

There are two other points which are difficult to explain on the mechanical 
blockage hypothesis. These are ( 1 ) the low concentration of unne passed 
during and after the ohguna and anuna, and (ii) the frequent absence of casts 
and d^ns in the unne passed during the po«t animc phase and dunng reco\’ery 
(0 It » difficult to fit in failure of the unne concentrating power of the 
kidney with txmple mechanical biociage If blockage were the primary factor 
It would be expected that what unne was passed, coming as it did, from unob- 
roucted nephrons, would be norraal m its constitution. In fact, this ta not so 
'^c urme, as we shall see later a dilute of low specific gravity and has a 
low salt and urea content. To account for tha on the theory of blockage it 
would be necessary to show that the convoluted tubules have been so damaged 
by distension that they fail m ihar function and recover only slowly over a 
penod of vreefca. Hisiologtcal evidence of such diatcnaicm m the form of dilated 
capsular spaces and grostly dilated tubules is not a common finding in black- 
water fever anuna. 
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(li) With regtrd to the aecoad point, although the unne patted in the 
immediate poat tnunc and r ecoT cr y phaaea occaflonaily contamt matsxTC 
depoaita, made op of tarry material (^Vadmah 1929), h it often perfectly 
dear and rdaurely free from caata and other debna. ’ITiui in the tiro Weat 
African caaea which r eco v ered from anuna, the unne on the lit day of recoreiy 
in both waa dear and contamed, in one caae ** no caata and, in the other 
tome granular caata. In neither of thcae cue* were large quintitica of 
caata or debria pataed at any mbacqueot rime. Thua m Cate 7 (Capt. Kajlw), 
the r epo r ta on the urine read aa followa Day 8, no unne ” Day 9 no 
caata" (2 oi.) Day 10 “ rw caata (7 oi.) Day II dear (13) oi.) 
Day 12, a few granular catta (74 oi.) Day 13, " no caata ” (47 oi.} 

To ttimmanze it may be add that the mechanical blodkage hypotheaia 
cannot account for the failure of urinary flow m blaciwater fever since the 
unne ia not alwaya add, the aalt content of the urine ja low the relitioo of 
anuna to hacmoglotnnima la Ifregular the degree of blockage found poat 
mortem ia not alwaya conatatent with the degree of gfirn fl renal failure, the 
unne paaaed during and immediately after anum or obgoria la poceiy conctn 
trated and frequently comaina no casta or debna. 

Alkaline ^ertpy ta ther ef o r e baaed on a hypotheaia that cannot explain 
the condition of anons ai obserred ui bbekwater fever 

(2.) JUa AIXAU TlLEAniCtT ptr U A ttAJUim. ETTKT ? 

There u abundant endence in the littrarure to ahow that impairment 
of renal function can be brought about by intensive admiiuacratioc of alkali, 
such, for example ta that empkiyed In the treatment of gaitnc and duodenal 
ulcer Such damage to kidney function is parriculiriy abown in patienta 
with prenouj renal irnpainnem and can alao bo obaenod (McCAtra and 
WronowBON 1937) m pabonta who are rendered dehydrated and chlondc 
deficient aa the result of perstftent vomitiag In renal in sufficiency arising 
from such alkali dosage the syndrome u very similar to that teen in kidney 
failure m blackwater fever although anuna n not a common compheation. 
There u the tame nhrogen retention and lowtnng of blood chloride there is 
the same failure of onnaiy urea coucentntion the same lesKms are met m 
the bdneya (McLrrairE, 1943 ) 

These obaefvatiani hire an obvioua bearing on the alkaline treatment of 
blackwater fever in which there u often vomiting dehydration ra the early 
stagea, and some aalt defiaency Tlua la capedaliy so when we consider that 
the dosages of alkali employed in blackwater fever are of an order *imi1ar to 
those used in the tr ea tment of ulcer and that in blackwater fever we are dealing 
with kidneys which arc probably damaged and may become anunc. 

That the dosages of alkth employed m the treatment of blackwater fever 
arc very high can be verified by looking into almost any modem textbook, 
phyaioana are repeatedly told to poah aTt«li untfl the urme bec om es alkiCne " 
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m tpitc of the fact that m a high propomoo of caws the unne never in fact 
iviU become alkaline. (See above.) 

Tho* Low and Fairley * Textbook of Mediant Fluids 

are pushed per o* and should contain sufficient aodium bicarbonate and 
potaumm crtratc to alkahnue the unne and so lessen the clogging of the 
renal tubules 150 c.c. of 3 per cent, solution of sodium atratc (4 5 grammes) 
IS luffiacnt to render the unne temporarily alkaline tltemauvelv 8 graroincs 
of potassium citrate per os has the same effect. To keep the pH of the unne 
on the alkaline side of pH 7*0, 35 grammes of potassium atratc should be picn 
m the 24 hours, ^Vhcn the unne has a brownish unt the 

unne requires alkthmzatiorL 

Smith and Evans (1943) are eten more enthusiastic, tdvTStng intensive 
alkahnc therapy enough alkali being given to , produce Trousseau s 

sign. Elsewhere these author* state that m treating maUm the blood 

should be made alkaline as a routine the auuropuoii that m case* which 
dcvclcy chmeal tetany ikt pH artuall^ tcotdd approach S 

Alkaline treatment of cases m West Afnca was developed along lines 
such as thoae laid down by Low and Faiwlxv and varied from a few grammes 
of sodium bicarbonate to as much as 80 to 100 grammes in a tingle day Intra- 
venous sodium bicarbonate and aodium lactate were also widely used 

The patient m blackwater fev'er is usually vomiung and sweating profusely 
and cotueqacntly loau^ both fluid and salt the former it frequently rtpbccd 
(often to excess) but the latter may not be, so that the pattern may become 
relatively talt dcficienL (This ii also indicated bv the low plasma chlonde 
usually reported m the disease ) Consequently since it has been shown that 
even small amounts of alkah can upset kidnev function m dehydration and salt 
deflcicncy (Cooke, 1932) it is clear that the massive doses of alkali (40 to 100 
grammes in a day) adrmiustercd to the black water fever patient may have a 
depressmg effect on his renal function. 

It can thus be said that there is a very strong possibilitv that the alkaline 
trestment itself may do considerable harm to the patient bv impairing hw 
kidnev function. 


(3 ) DO SOME CASES BENEFIT FROM ALKALINE TREATMENT ? 

It I* difficult to deny that some of the cases reported m the htcraturc did 
benefit smarmgly from alkaline treatment. 

The bccr-dnnkmg pauent of Hanschell <1925) « a case in point Here 
It seem that the alkah inav have been the deciding factor in restoring the 
renal activity 

If then, some cases do benefit from alkaline trealnaent m spite of what 
ha* been said above how can the alkah woii ? 

It IS possible m the first place that some patients may be saved from 
acidosis and accompanying impairment of renal function (Bercee and Bcsger, 
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1935 XoEHux, 1927), by the timdy ■dmmistntKm of ■TVib 'n>e occtaionsl 
occ ur r en ce of tadovls in bltckwftcr ferer Im been aublubed end tbe eff^ 
of ilkftlj therapy oc auch aadota baa been deaoibed by FiALcr and 
Baoiimu) (1934) 

In addMoc to aaaiating tbe tddooc patient, *Tt«]n muat In limited quand* 
tica alao exert tbdr pbyaiQlogtcal cffecta aa dniretica and may tfana aerve a uaefol 
purpoae. 

Summing up the p>oaition of Intenaive alkaHoc treatment, I irould aay * — 
1 The tr e atme nt uaed aa • general thenpy haa not been ancceaaful 
it ta baaed on a bypotbeaij trhkh doea not completely 6t the 

2. The exceaai T C uae of alkaG it probably dcogtnma in blackwater fercr 
where kidney functioo ta likely to be unpaired and aab may be defroent. 

3 Alkahne treatment may be uae^ for mdlridoal caaea where aodoata 
ia threatened or baa derdoped, or where a m3d aaCne dJurtne would be of 
nine. 

If elkalpu dirrapy a tab* attd $t mmst U nmIrvM axJ sJkrnU ttcJ be fmskeJ 
heewat tie term* iaa wot hecom* aaJ It could be controlled by meaaore 
ment of platma CO| by Conway*a method 1609), wheir laboiatoriea 
ere ct'aibtble (an up per arbrtr^ linut being aet ny at SO rola. per cmt.) 
or by the rewmoa of the unne after modoate adndolatnttion of aJkab (aay 
15 gnumnea). If tbe alkab reaer r e naea ftat and the unne rewetioD doea not 
change, then coatuoinon of oeacneni ta not indjcaieii 

Twe SrproaoMi: or Afrerau c» BuicxwATa Fmit 
It haa been abown above that tbe mechamca] blockage theory la not 
adequate to explain the Cacti of renal failure m bbckwiler ferer It would, 
therdore, be mt er ea t mg to derote some efane to tbe cortt i dcratkm of ahematire 
bypotheaea (For AtTXiAJCt et at, 1913) Thia ta not poaaible here. 

It ta neceaaary now however to define la cltnriy aa puasible what the. 
renal condition b m bbckwirer fever and perbapa to nggeat a few Lnca along 
which the future research may develop 

The pciunL Tbe condkion of the paticst in anonc or oGguric bladiwxter 
fcTcr ta ftmUtir to many of you. Let U auffict to aay that the general condition 
througbout tbe acute phase reaemblea abock '* and a freqacatly in the later 
ttagci accompanied by the charactenatic motor faypenctmty and Toauting of 
ummk. The Wood p re aau re ranea conwdenb^ from patient to patient, 
but it a oauaUy low in the early atagea of anona (and immediately pnor 
to Its development) and tubaequendy naea aa renal failore devdopa fre- 
qucntly there ta a conapao towaida the end, marked by a fall in ayatolic, and 
a more e xa ggerated drop m dlartalic, preaaure. (See FIga. I and 3.) 

The bhod. Changca m Wood content of vanoua kinda develop before, 
during and for some time after tbe onset of anana. 
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Blood urea nse* itcadily throughout the inunc phase It may be elc\'ated 
and me slowly for some days before unnary flow fails, but once urinary flow 
j8 grossly reduced the blood urea nsea vary rapidly 


Fro. 1 


(Cues 


24 23 29) 


Fio. 2. 
(Cue 36.) 


In fatal cases the blood urea may reach fantastic Icrcla, but in recovery 
the blood urea curre traces a i.'ery charactenstic path which is well illustrated 
m Casea 30 and 7 (Sec Figt. 2 and 3 ) 
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The blood ure* m*y go on ruing tteadJy for tcrera] d*y« after the rt*- 
ettibluhmect of orinaiy flow even during pon-immc polyunc period 
or it may remain level for a few daya. After aome daya, however it begma 
to fall and reaches nonual Uimta 2 to 3 v re eka after r e co verr of the unnaiy 
flow (See Figa. 2 and 3 ) 
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A mild degree of nitrogen retenflon H found In moct bbdwater fever 
caaet, even in the absence of failure of Udney fonction. pATtLET and BtOM 
TOLD (1934), for mstiT>ee. report blood urea* of aa bgh aa 79 in mOd ctaea^ 
Wkitmoke and Roe (1929), go as br aa to aay m all our cases there u endcoce 
of N retention even those which progress favourably 

Otkfr efitftgei ^Vh^e the bk»^ urea u nsing there normally develops a 
pronounced fall in plasma Cl which, m re ew ery retunii slowly to nonnal, 
and Hi f»rt1 casea progretaes rapidly to low levels. Blood phosphates do not 
aher tigmflcantly 

TJu Urw During amina or ohguru and in the recovery stigea, the 
unne shows signs of being poorly concentrated. The specific gravity ts low 
(Roes, Thomson rt aL, 1910 190-1 WmLEo 1926 etc.^ Urea 

concentration ts poor 05 per cent or less (^VAXIMA:r 1929 WAnniA:^ and 
Morrell, 1929 Owen and MntOATROTD 1928 etc.) The aoifium chloride 
concentration is low (GEOROOPODiiM, 1933 Ross 1932 WAmUN and 
Morrell, 1929 etc.). 

All these pioints wer e noted in the West African cases in which measure 
ments were made. For example a apecunen of urine examined on the 3nl 
day of anuna in one case showed a concentration of 0 33 per cent, IstCT (7i ot. 
urine passed in 24 hours) Urmaiy urea was also low and took 2 to 3 weeks 
to return to normal even after the post-animc diuresn had finished. (See 
Ftg.a) 



B. &lAEORArnL 


18 


The Kidn’e\ Lesion 

The partem of the leaion u of verj great importance — 

Distribution of Blood 

Subcapsular plexus Thit ta not mentioned b> most authontici, but m 
the kidneyi from Wert African cases it was gencrallj found that the blood 
vessels were dilated and filled with blood. In some cases this region was 
congested. 

CorUx The vessels of the cortex are not engorged or congested, except 
m irregular minute areas Most authorities refer to the cortex as being 
nonnal ’ or even anaemic ’ (the latter possibly in relation to the state of 
the vessels m the medulla) The vessels of the ^omeruh arc usualJj emptj 
or nearly so Only occasionally are coogerted glomerular tufts described 
The lack of congestion of the cortical vessels and the relative emptmess of the 
glomerular tufts was one of the regular features of the West African cases. 

Medulla and Smus All observers are agreed that the meduUarj \csscls 
arc frankly congested The tessels are distended and packed with blood cells 
and m places appear to have broken into adjacent tubules, which are them 
selves filled with blood cells. Somearacs this medullary congestion is enormous 
and wdespread sometimes it is patch) But it is olwa)'s present 

The Pareruhyma 

Tubules The tubular epithchura is affected mainly m the ascending loop 
of Henle and in the distal convoluted tubules especiallj in the macula densa 
r^on. The epithchum elsewhere u affected to some extent m an irregular 
manner but the da ma ge to the distal convoluted tubule seems invariably 
present The change? m the epithelium have been desenbed so often that 
repetition is unnecessary beyond pointing out that the lesion affects chiefly the 
cytoplasm and to a less degree the nuclei and basement membrane so that the 
lumina are filled to a varying degree with cellular debns The cells arc often 
greatly reduced in depth so that many of the tubules appear dibted. Some 
real dilatation is sometimes seen, but is not a constant feature of the condition. 
The plugs of haemoglobm or its dcnvati\'C8 when they occur arc to be 
found mostly in the distal convoluted tubules, the ascending loops of Henle 
and m the collecting tubules They are uncommon m the pronmal tubules. 
As has been mentioned above their numberi vary considerably and do not 
disclose any obvious relation to the unnary flow 

^Glomeruli 

Am Was noted above, these are frequently empty of blood and hardly 
ever congested. The capsular space does not often show any great enlarge- 
ment suggestive of ‘ back pressure ” but this is very difficult to gauge as 



14 


BUCCVATTK mXX ATfUKlA. 


For ft mL (1W4) point out, in *ectfom fixed m fonn alm. The tpacc may 
contam Krtoe coagulated debra but, ca often as not, is quite dear. 

Let na ru mmam e vhal has just been said. 

In the bdney &ilare of blackwater fever we have a state In whtch 

1 There ta a dinical condMoo rtaembhng “ abode ” and lometimea 
passing into uraemuu 

2. I>znumrt>on of onnary Bow oecara. This uraaDy dev-dopa suddenly 
and possibly Indicatea rapnlly developing failure of glomerular filtration. It 
ts accompanied by p r og r etshre n ltr o g ia retention in the blood and, later in 
the post anunc ph^ by the passage of large quantities of dilute unne 
Re co v er y of nitrogen e xcr e tion 1^ (u behind the recovery of unne flow 
3 The changes m the kidneys are congtsQoo of the medullary vessels 
relative “ anaemia " of corter, induding giomenih degenerative changes In 
the tubular epithdiam, ctpeoally in the region of the ascending loop of Henle 
and the distal convoluted cobolia the presence of haemoglobin products or 
haeme^ l obro-stamed casts in the tubules. 

The above combination of o&guna or aanra occurring In the course of an 

acute niness and followed, in cases that sumve, by a post -aitnnc stage of impaired 
renal funcUon revealed by n i tr ogen retention and the passage of copious dilate 
nnne (Hataib) occnia not only In bbekwatrr fever but in many condhiona, 
such ts iacom pa dble truafotion (Dz Natasquzz, 1940) crush ejndreme 
(BrWATEn and Bull, 1941 Rtwatos and Dolz, 1942, etc.) alkaloatt 
(McL z t c h iz . 1943 etc.) septic abortion (Biatton, 1942) concealed tco- 
dentil haemontage (\otrca, 1942) cholera (Roens, 1921 CaArrztjtz 
1941 etc.) yellow fever (hlABCEArrH, 1942) sulpbooamide haenaogiinuna 
(For et ah, 1944) mercuml and bismuth poboemg (Fisaaeic 1939) 

This syndrome has been exactly reproduced in rabbits by the injection 
of Gtbnnn mooonriie (Dtjvh and PoLScr. 192S) and in ms by administering 
large doses of add ao£am phosphate (McFasla.'cz, 1941) 

For the sake of con T enlence . my colleague, Sgn. LieuL Havasd and I 
suggest that this state nfighi be called " A* tvimlo-rtacMJar rtnaJ tyuJmmt " 
The development of such a sjndrome cannot at the moment 1 m explained. 
There are, however many interesting Hnes upon which profitable work could 
be based. 

For tttttsnre, the syndrome u common to many condmons it can be 
produced by very simple substances, such as phosphate a very re stri cted 
portion of the kidney ts mainly involved. It may be possible, therefore, thst 
the detenmmng factor m the production of the syDdrome in the various condi- 
tions in which it ts found ts dther the same or acting in the nfng ny 

Smee the lesion affects mainly the distil convoluted tubule it is useful to 
consider in what way this part of the kidney difien from the rest 

Stnetwrt The i^n« of these tubules are smaller than of the p roxima l 
tubulca. They are ud their nudd are pa^ed doacr together 
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Tha differenct m »tructurt may indicate » difference in function, as has been 
»uggc*ted by Duw et al (IWl) who consider (from experiments on urate 
and phosphate kidaej damage) that this level of the nephron is mami) con- 
cerned vnth the excretion of tads. 

Blood supply The diata! convoluted tubules of the mammalian kidney 
approximate themselves vety mtinwtcly to the afferent vcsmU of the glomerulus 
with which they are assocuted. It is not known for certain whether this is 
a ' return of the nephron to lU mother glomerulus, ’ but it ts likely that the 
rr>*in blood supply of the distal convoluted tubule constfti of blood which 
has not traversed the glomerulus but comes direct from either the mtcrlobular 
artery, its non-glomcrular descending branches or the vessels arising from 
the glomerular afferent artcnolc. The blood supply therefore probably 
differs from that of the proximal tubules which are partly supplied bj the 
glomerular ^erentr and parti) by the geneml cortical plexus, including branches 
from the subcaptular plexus. 

It a conceivable, therefore that the distal tubular function may be 
interfered with m the tubulo-vasculsr ^ndrome cither by a direct slicration 
of function, possibly ansmg from saturation with tad or basic radicles (Dusn 
ei al 1941) or an indirect alteration of function ansing from anaemia and 
redistribution of blood flow through the kidnc) 

Dumnutioa of blood flow to the distal tubules would result m mterferenoe 
with the function of the cpithcimm by either lack of coc y g en and consequent 
changes of metabolism, or by collspse of the vessels mto the tubules or Mce 
versa, with consequent rcabsorption of unne mto the circulation (Wdtton 
1937 Btwaters and Beall, 1941 etc.) 

There u some evidence that such circuiatory changes can take pbce. 
for example the expenmenta of McCance and Wmoow-sON on salt deffaent 
indmduali Jed them to the conclusion that there were changes produced m 
glomerular flow and ffltration. Again, the expennsents of Corcoran and 
Page (1943) on hypotension and transfusion in dogs have led those authors to 
stste It seems Kkcly that renal flow during hypotension is distributed 
vrrt^larty through the renal vascular bed, bemg greatest in sites of less 
resiJtance. 

^Noik on these hues, using diodrast and mulm clearances as indicators 
might, I beheve, atsut m solving this problem. Enminahon of the peripheral 
blood flow and the tone of artenolar and mmutc vessels of the sVm earned 
out on the lines of w Palma (1941-42'43) or by the simple process of study- 
ing the responses of skm vess^ to stroking is also desirable. The few cases 
ocammed on these Unca m West Africa indicated very clearly that changes 
in pcnpheral flow and vascular tone do occur m bladcwitcr fever 

To recapitulate — 

1 Alkali therapy has failed as a general treatment, 

2. The hypothesis upon which it is based a not adequate. 
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3 The kidney knon miy bo ctmplcd with the dmictl condidon and 
tilled with that •ecn m other dwa tea to form ■ conunon tyndrotoe which 
we htve bbeHed for trgunient • take the tvbulo-waadar rrual syndnmt " 

4 I have toggetted a few Doet of future lav-ettigatiorL 
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Discussion 

Dr A C Howard wked if Colonel Maecraitii could give any figures on 
ihc mortality m bUcktratcr fever from onuna a» opposed to that from other 
cauiet. He then detcribed a case he h»d leen in \Vc« Afnca where death 
hid occurred from tnaerrut. in which tmuna had occurred for 3 da)* the last 
specimen of urine pasted before the onset of anuna ww completely blacU but 
the imne obumed by catheter just before death (only about 6 oz.) was dear 
with no sediment at alL The postmortem examination of the kidneys thowed 
them fo be comparatively normal with no evidence of tubulir blockage He 
suggested that the anuna was due to anaemia. 

Dr A C do B Heltne The “ Experts ” seem backward ! There is one 
slight observauon I might make on a ckmcal case which occurred in East 
Afnca An Indian boy had had malana for many yean He was 17 yean 
of age. He came in mth blackwaicr fever and had taking quinine We 
tned bun on aiebnn hopmg that the fever would drop it did but when we 
increased the dotage that increased the production of blackwatcr We tned 
him on very small doses of quinine again mcrcasmg and produemg the black 
water We tned him on alkidu that did the same. The only treatment that 
did any good was masterly inacnvaty combmed with a cenam amount of 
glucose flavoured with hme juice in water 

The point I vnih to make i* that whatever we did including the cxhibiuon 
of alkalis, seemed to increase the sevenry of the blackwatcr 

Brigadier i A Slnton congramlaf^ Dilonel Maegrauh upon hu valuable 
contnbution to the literature of the ucatmem of blackwatcr fever 

Colonel Maecratth appeared to have based his observations on the idea 
that the anuna of blackwatcr fevxr was due mainly to a precipitation of blood 
pigment m the renal tubule* inth a mechanical blockage and that the alkaline 
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ttcatracnt of thu condiuon uis mmd Jfl *jd anempi to preicnt »uch prt 
optaDon Of to rooire It nhcn formed. Th« idea bated oo the work of 
fiAJ33i iDd Dodds (19^4), but the atkalific treatment « of a much eatUa 
ongitL Two old tieatmcnu of Mackwater fetcr — HtAJtaAT^a and 
may both be called alkaline to some exteat. hlAcGiLaiiurr (1913j* cettmimd 
that haemoglobinuna m malinal patients was associated with a cmdltkin of 
“aadosU, and recommended alLabae tirairacot. Wltcn the quinine and 
aHali tratment of maliru was ataned it was also suggested that large doses 
of alkali gl^en with qumioe medication might help to pretent the onset of 
hacmoglobmuru m cases predisposed to thu condinoo. 

The work of Colond M/iEcaAmi goes to show that such mcchankal 
obstruction, u not the whole, nor possibly e\en n>o*t, of the story In the anuru 
of blackwater fe^eT and mow oh^cners mil agree. One cannot howeser for 
dus reason alone, condemn the alkaline ireatinent for there are other possible 
factors m the causation of thu condiiioc in which such treatment may be 
betsebaaL 

A similar anuna may occur in the terminal stages of fatal cases of diolera. 
where there u no question of mcchanicil Wotkage by blood pigment In ihh 
disease, m cototnon with blackwater fertr there axe seen d^Tdratioo salt 
depleaoa, aodosu and toxieima. and tomeumes also a low blood pressure. 

While an alkalme unne probably diminishes the tendency to the pre* 
crpitanoa of haemm to the renal tubules, the good eflem whi^ follow the 
exhibiuoo of alkaline treatment m the anona of cbofera (Rooxas). suggest 
that such rreatment may art m other bcnebaal ways. 

Some of these srays are potsiUr acnoiu on >- 

(a) ““ Aadosu” Alkalme rreaimmt should benefit thu and to diminiOt 
its effecti, both local and generaL 

(b) Dflfmrjc to rerwl efathebum The high urea con c entration reported 
in the blood, combuicd with the low unnarr one, appears to IndKite con- 
siderable damage to the excretory panert of the kidney Whether thu damage, 
so well seen m microscopical sectums. u due lo “ aodoMs." *" toxaemu " or 
anoxia due to km blood pretiure local or general, rt a wider subject There 
u howcT tr coonderable crideoce to suggest that alkalis hare some protcctite 
action aginm the effccu of \anous pawns and toxins on the renal cpiihelium 
(see summary by Sorros and Lal, I914)t If this damage can be pterented 
or diminished u should ha\c an important effect upon the occurrence tod 
duration of anuna. by helping excretion and poMihly aho by dlmkmhing 
local falls m Intrarenal Uood pressure with resultant anoxia. 

(c) Locarf inlrarenal blood pfnrtw There a some suggestion that the 
anuria may be the result of low g ener a l Wood pressure. In cholera at least, 
thh does not alwars appear to be the ca»< My experience in the laner 

MAcGaxmDST Rn 1 p. ISO. 

t Sonow **!> l-w. (1^2^) /IW, U p 47 
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<lucaie has been tlmi even when the general blood pressure was raided and 
mamtatned at a high level by miravcnous injcaions this frctiucntls failed 
10 rc-estabhsh unnary secretion If low blood pressure be the mam cau«c 
of such failures it has pcasiblj -a local distribution msidc the ladnc) 

There is some evidence to support such a view Colonel MAECRAmi ha* 
told us that in his cxpencncc the glomerular capillaries arc muall) empty 
while the more proximal artcnole* arc often congested Thu suggciu a local 
obstruaiQEL Rogers (1922)* has reported that with the kidncjs of patients 
dymg of cholera three or four times as much pressure ira* required to force 
saline solution through the blood vessels than m the ca*c of similar organs 
from pau«iu dymg of other diseases These observations suggest a local 
obstrucuon to blood ilow and so diminished blood pressure m the area beyond 
the obstruction. In ihu case the low blood pressure would probabl) be m the 
region of the glomerular capillancs 

What suggestions may be jnadc as to the causauon of this obstruction f 
The artcnolca of the kidney are small and run m very close association with 
the excrenng tubules May tt not be possible that m an organ with such 
an ineiasac capsule a* the kidney has the sirelhng of the tubular epithelium 
seen in bbekwater fever may result m mechanical pressure on there arteriole* 
causing a reduced blood supply to the glomeruli and dimmuhed blood pressure 
there f Such an obstruction would result m duniDished excretion as vvcll as 
anoxia and further cellular damage U as noted above alkaline treatment 
has some protecuve action on the renal epithelium this might also help to 
dmumsh the causes of this raedianical obnrucuon to blood flow 

The alkaline treatment of blackwaicr fever has been reported upon favour 
ably by many clinical obtervxri over a number of yean In view of the 
great vanauons m the mortaJjt) recorded in blackwater fever the scientific 
value of the alkaline treatment is difiicult to assess but this cluneal cv idcncc 
cannot be disregarded contpktel) Before the alkaline ueaunent can be 
condemned cnurely much more evidence w needed and Colonel MAECRAtni s 
work should do much to stimulate research in this direction A controlled 
senes of trials by the alternative ease method should be ttarted with eases 
treated with and without alLah# 

Shr PhUIp l^mson-Bahr One of the sole advantage* of this war is that 
It has brouglu fresh mmds to bear on a^-old problem* Blackwaicr is a ease 
m point. For tome tune pan it ha* become evident that the c^der idea* on 
mechanical blockage of the urmary tubule* do not afford a wholly satufaaory 
expUnauon of anuna Recently study of this mtneate subject has been aided 
and abetted by suiular happening* ui such totally dusinailar ttatea a* crush 
injury and favisin It ut therefore dear m view of what Colonel Maecraitii 
ba* told u* that we must marshal our facts all over again. I* it not possible, 
p. 10%*^'™^ (1922) m By«m «id ArchUnlds Prmettet of Mejtmte m tk-e T^opucs \ol. II 
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in regard to bu tbeorf of U>« rekitkin of the dlstribatkn of blood >et*eli 
to the coorolated lubtiles that haemolyuj maj' originate, u Pixux ongmiQj 
held, frtjm matica of tubtertan pamltc* m thu pantcular area. The renudDder 
of the bbeknter vyndrome may well be explain^ oc an allergic cnalogCHO 
to that of the haraoglohlnurl* of The biochcjmcal chingc# arhich 

hare been docribed art Ktondary phenomena, bm that injmj to the rtml 
conroluted tubulea consntutei a pnmary factor in anima can hardly be VM 
m doubt. Colonel MifoiLArm dU riot say what was the mult of blood 
transfusion in thcM anurK cases. It probably had no great effect upon the 
itMoraiKm of urmary flonr but it had olwaya, with some show of reason, been 
regarded as a lifc-saMUg measure and in ha own cxpenence of the treatment 
of blackwaiCT he had on several occasions ertry reason to behcre that his 
pauenu owed thnr Fites to u. 

Dt H S Stannta Wth regard to the alhati treatment of bUckwatcr 
feter — if my memory serves me. u was fnanduced about 1904 os an adaptation 
of that In use m vcHot (ever t.e mote than 20 yean before the date raeniloocd 
by Colood MAtcajLinL 

My chief mterot, howeter has been m Colanel NUmnAmrt refeicnce 
to abat he hu called " the cubulo-mscular syndrome * fotmd not only in the 
anuna of blackwatet feter but m other amdidoos as vcQ. (I would have 
suggested the term " capillary nephron syndrome.”) 

Recently m counecuoc with another subjcci I pouted out the enormous 
importance of the capifbary sytteto as the system most immediately co c Kei ne d 
with furnishing to the intenutial spaces all the essentials for p r es e fr i ng at a 
constant the " milieu mtf neur ” of Cijiune BsaLvaan or Internal environment 
of every cell in the body without which normal roetabobtro of the cells of 
a nsnie is mierfcred with. Further I suggested that though nothing b 
known on the sub)cct, it would be fau to pre sum e that the cells of the 
capOlaiy eodoibelium tb cms elm must require these same essentials for their 
rociabobc needs, including o x yg en , sugar vanous metabolttcs ntamins, etc, 
and that any failure of supply must fall first on the tissue forming the captibry 
endothelium and cause a derangement of fuoeuoa of these vessels, for which 
I used the term “capillary dysergta." In blackwater fever the sudden and 
often m trine haemolysu presonubly induces a marked lowering of the 
oaygeTKarrying capaaty of the blood wnh the prodnctioc of anoxia Thu 
wOl canwi a lim ^ rnpe of the cspaUancs. dUatatkm and dimtnhhcd flow 
possibly stagnaDoo the funenons of the endothtlioni will be depressed and 
secondarOr the “ milien bufneur dutnrbcd and the normal metabolism of 
rmue cells ujicrfcred with. The number and arrangement of capQlarka m 
a tunic are such as lo meet its normal mjuimnent sdtb considerable variation 
In different imuea. In the kidney m whidi different pans of the nephron 
serve widclr differing hmetjons, this u well seen It u only necemry to 
call to mind the diffcrtoce b etwe en the thick cubical celb of the convoloted 
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tubiito and their renal* and the very thin epithelium lining Bowman s capsule 
whidi with the barement membrane and endothelium of the capillary together 
only rocMurc 0^1 mm. m thidncss Thu suggests the reason why the 
mine cause may lead to failure m different funaions of the Wdney 

It u along these lines that I think (unher rcacarch will cicntually soU-c 
the problem of anuru m blackwater fever The same failure of capillary 
function doobtlc** cause* iljc heart failure in that disease 

Dr C 0 Chest«nnin The speaker has made it clear that alkabnity of 
the unne preapiiate does not make mudi difference to anuna Has he any 
idea as to the relation between the reaction of the unne and the initial 
haemolyiu ? I* it not more likely to occur in aad unne than in alkaline ? 
Has he any piformation to confinn the report from Ean Afnea of the efficacy 
of large dose* of phcnobarhitone m arresting haemoglobmuria ? 

Coloiwl Maegralth (in reply) I think the first point nii<ed conccrtiing 
anaemia fits m with ir^t Dr Stax-vus was saying that anaemia as such 
and apan from change* in arculation would aa equally well on the funaions 
of the tubule cell and Upon the capillary itself It is possible m supreme 
degrees of artacmau for example in pernicious anaemia (FiSHWtRC 1939*) 
that the atuenua may be the exdung factor but I do not think it is the 
fundamental p r oc e ss mvDired 

With regard to the use of glucose and " masterly inactmt\ I look upon 
“ masterly inactivity " as another ivay of raying control of alkali treaimem " 
One of the two case* which recovered was treated with i-ery brge dose* of 
glucose intravenously and during the penod of exhibition of glucose the 
alkali treatment was stopped The patient recovered and u was thought that 
recovery was due to glucose but I think u was due, at an> rate partly to hmita- 
non of the alkali treatment In answer to Brigadier Sivrov I must apologize 
for not putting alkaime treatment further back m ihc history of this disease 
but It became a question of whit to leave out rather than what to ray I am 
wdl aware that alkali was used for a long while before 1925 bur I was refemne 
IT my paper to massive and mtravenous tteatmeni which I think was not used 
before 1925 With regard to the suggestion that the arculaaon may be inter 
tered with by the change* in the epithelial cells produang pressure in the 
tubule* and thus exerting pressure had: through the lumen membrane againn 
the capillary I think the point t* that you have to get a very considerable 
increase m intrarcmil tension before you get much change m kidney function 
fWrxTO-v 1937tk I think such me of mtrajrnal tension would be indicated 
m the histological picture by dilatation of die tubule* concerned such dilita* 
tion 15 not very frequently observed The epithelial cells when damage^ are 
usually shed into the lumen 

•^SHiao, A. Xtfl9m Hyt-rrtrnJUm SMd N€pi>nUs Laadoo BttlWie. Tlndtll * Coi. 

t Wnmw F R. (l«7>. Rtv^ 17 40«. 
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I cann« ofi hind natc the reiult* of blood tranifmioo I «m afrud om 
thing that may mflumcc the nhole of the argument about alVakms n that 
a common factor m many of thc»« Wert African ca^ wa^ Wood rran^imoiL 
We conudered hkwl trantfmion to ha\e ttt chief value In mtonng to the 
orculaiion the rcjl celU capable of carrying oxygen to the riwuc* needing them, 
and we rtfnuDcd from blood rramfiulon until the Wood cell count fed ro a 
lunit which we conndered dangerous from the point of new of failure lo carry 
oxyge n to the timict. 

I hare never •een accumulation of parautes in the Vidney twele meb 
a^ ^uggcrtcd bv Sir Pnnjr Btinu 

An Imponant potot hu been railed by Dr Staxxui concerning anoxia 
and (he effect of anoxu on the mmuio blood ict^elv There U a certain 
amount of eiidenre on thii point In the black water feicr ca*ea m Wert 
Afnca I refrained from mentioning thi» except very briefly In m? paoer 
because of time hut if you undertake the rim^e procta* of examining the 
•kin reactions of patient* »uffering from bU^watcr ferer— if you nib a 
poral or a thermometer ca^ *Joag the arm. rou pa a very good indication 
of what n acntaHv happenmg ro the mmuce \e*vl^ of the »Mn I think 
Dr Gooman (nho treated one of the* ca*c* arid who n here today) will 
bear me out when I ray that in the few cava >□ which rhn wai tried ue 
ircre able to *how that dunog the acute pha»e» of Maekwirer ferer there 
wa» a definite Indicatiofi of aroma of the *mafl re«eU whkh probabh' oriem- 
ated from damage ro tho* lewii reruftrog from lack of o xygen tuopl? TTie 
aioma wai endeoced prmciplfr by dJBculrr In ohuininp a white Ime. In 
the heoJtbr arm, where oreuladon U normal if you examine the iVin alrnip 
the path where the pencil h ruhVwd tou will ht a white bne which rexuln 
from coiumctJcwj of the until tcxvIi bencaih the path of the Initrumcnt 
Thii cannrinion depend* upon two ihuig* the power of the unall ixtieli 
to coniiricr and the iWlity of the unall ve»*K once cooitrlcted, to rantm 
cooitncred 

If the icnoui pre«orc n raned m the normal arm the white bne will 
vannh when the prctnirt rctche* about 100 mm Hg The counteracting 
\enoui pT tu uTc cnpable of earning the disappearance of iht avhlte line w* 
much loner than nonpal In ihe few caici of hlackwatcr fever wc examined 
Thii mean* that bi ihc»e caiei the «nall ve-i c li were more weaVW coniractik 
and were conirriacd lc*i powerfully than In health in other wordi they acre 
atonic. 

Expenmenn on renal clearance* of Imulin and diodraii could 1 thmk, 
reaionahly be performed m hnmani to invearigatc renal Wood flow not only 
In hUckwater fever pllenti but In healthy rtib^ecTa. In thii way a great 
deal of I'nloahle Information wtmW he ohtamed about Intrarenal circulation 
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in the diTOse jmd under bboratory controlled conditions Such experiments 
are nov. m progress at Oxford 

With regard to any relation between the rcacnon of the unne and the 
degree of imtud haemolysis my impression is that there is none, I havt had 
uo cxpcncnce with phcnobarbitoae. 


DLMONSTRATION OF MICROSCOPE SLIDES 
Lxo-ERrniRocrnc Forms of Plasmodtum gaUinaernm in Tissue Culture. 

Hr 

F HAWTUNC DM. (OifonJ) d.t>c 

Besides the well^Jiown cycles of development m the msertebrate ho^t 
(mosquito) and vTrtebratc host (chicken) this malam parasite also grows m 
macrophagci and other endothelial cells these stages discovered by James 
ind Tate, are the ** cxo-erythrocyac ” fomuu Thar rclauon to the forms which 
occur m the erythrocytes is unknown possibly they consntuic a connecting 
bnk between the ffporozoites mjeaed mto the vertebrate host by the mosquito 
and the ttophoioites e\-entually found m the red blood corpuscles They hav’c 
not been demonstrated m human realanx 

Cultiratioo tn vitro of the endocrythrocyiic forms of malana parasite# is 
not yet possible, but the ciociythiWTtic forms can casil) be grotm by the 
standard technique* of Usiue culture Macrophages are cultured from the 
blood or spleen of chK^ inoculated 8 dap previously with sporcaonc* The 
medium consots of 30 per cent serum and 70 per cent Tyrodes solution 
containing a trace of embryo extract 005 per cent phenol r^ and 5 units 
pcnicdlm per ex. to ossisf m the raaintenancc of itcnlity The culture* arc 
conveniently grown on small piece# of coveralip attached by plasma dot to 
the floor of a CantI flask,* ^\'hen required the piece of covenbp xan be 
taken out of the flask and the culture u flxed and stained i» rt/u Multiphca 
tKin of the parasite* occur* vigorously m these culture* as was shown by the 
slides and photographs demonstrated Many of the macrophages contain 
multiple infections eighteen or more parasites heing found in one cell In 
««ne cultures, large clusters of elongated raerozoitea are found apparently 
denved {toto the breaiang up of npe winzemts. \3p to date, parantc# have 
been demonstrated after 60 dap ra these culture* by microscopical cxaroinaoon 
and after 90 dap by the infection of chickens A preliminary account of this 
work was published m the Lcncct f 

•Tta proeet^uT wm kiztdlr su)tgc«t«d by Dr F Jacoby 

P (IWV Tluue culture of mahm psmiies (Piaimadimta toibnscrum\ 
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TRANiAcmoNa of the Roiai^ SociEn of 
Tropical Medictni and Htcienx. 
VoL\XX\’in No 1 Au^^u»t,l&^4 


COmiXJNICATIONS 


ACUTE HEPATITIS \\1TH0UT JAUNDICE IN WEST AFRICA 

m 

R. Vt BROOKFIELD fcU)^ pk,d (u\ ) mjlcp (lovd ) lt-cou R>A-^La• 


Thi* note it concerned with a scnca of cases of hepatitis encountered 
in Afneans of military age during a )car» work in the medical divuion of 
R West African Genera! HospitaL It is not claimed that aU the cases hare 
the same aetiology but certain common features enable them to be grouped 
together for the purposes of discussion. AU hare been characterized b> an 
acute febrfle illness of ccmsiderablc soentj and enlargement of the li\cr 
accompanied by extreme tenderness Fixation of the diaphragm and mfbm 
matory disturbance in the nght lung ha\e been fre<juent Jaundice and 
bilmuna have been absent and there haa been no manifest disturbance of 
hver function Apart from slight enlargement m some cases most likely to 
be due to antecedent malaru there hi been no e\Tdence of concomitant 
disease of the spleem There has been no clear evidence of gastro-intcstinal 
disease. Vormting has been uncommon Alcoholism did not seem to be a 
factor nor could the hepatitis be ascribed to any drug Efforts to find an 
mfcctn’c agent, whether bacterial protozoal or metazoa! ha\c been unauc 
cestful and the cases ha>c been roughly classified for dc*cnpti\e purposes 
according to their apparent response to vanous forms of treatment 

The dose affinity of this form of hepatitis with the rsTnptomatology of 
amoebic hepatitis will be immediately recognized and it is proposed first to 
indicate the extent to which amocbiasiS has been met intK m the hospital 

• The writer • thanks are due to Coloocl F G Flood and Cdooel W D As der t o n 
for that inteicjl m this work, tnd to Kl^ior W A \oijno rjum c for the potthological 
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trtd iheo to dcwrnbc thoM ca««a whose cJintcsJ foiturc* and thcnpeuiw rt 
tponses ■pproadmate most closely to those of tmoebic bepatlus- 

Amoesjc DrsFcrcRY antj Taoptou, Abscess 

The mndence of amoebic dyaentery ha» been fairl) high Of the 2,1SS 
patient* admitted to the Medical Divwjon dunng the year there were 156 case* 
of dy^CEtery of v’suioa* typ**- Forty nme were proved aue* of amoebhai* 
and a iniall number of other*, ahoning a non hacObry type of exudate but 
without fhe pretence of efltamoebae or their cyxti, only rooh'cd »ftcr the 
eaiubitioo of einciinc Despite thia incidence there were only two cate* of 
olmoui hepatic atnoebmtt with abteeaa fonnatjon. 

The fim c*»e vu ihat of « parient, Cp} M w«b chronk djtcnfefT *nJ prored 
fitiL It nn duedy notew-orthym that tht lmr«o both tnull tfid fKn.tw^ef P rot o ao* 
nw* no* rccor e red from th* **0 of the abteew caviry but were pre aen t In tecoora oi the 
bcmel wkIL 

Th« other c*»t ii»t of Set. G E had many poimt tn eocomon %kb the rtoup 
to bediftcuwetf Uizr He fci c no bntory of dyventery or dbnbnra. The ecan wa* sudden 
»idifew foQo«ed ocKf cS«y by p«jn teftdemc«t in the nshi bypochendnum. Tbero 
»» oo /«irr»dK» <ir tpteruc enhrgemt m Impunnent of iww and diminhhrd mo w mea t 
and breath aoundt si the njfht tiwe tiuamed carty pneumotua. but a/lrT 33 ft iro mca of 
aufphepyn d me ha ptin m n unrehesed, there wa* ehU mi u u ei n pyred* aad the kmer 
botdet of h« Iner »t* found » be wefl below the rurtit mtal towfm. The letxoeyte 
count tr»* 20 000 per c tmn wnh per eem. pobmorphi. \ r»y eonJiiwed the pnaence 
of a biee pleural effutkm which on tappt&a prmed to be a Wa w coioured opeWacrnt fluid 
conenivne hTnpboeyte* rtri.ttwenW At a kter crpkintMn pu» whh ■ brownJab mft 
aaohouned. Tha mp bknme uente tnd when eeacuatwn by tn ei ai i wi aa* earned cut 
n an found n be uib-dapKia g m u c, ahilo eboee the dkpbr^m thm *tSl penkted the 
■crous eff u n o o which bid been tapped oo the flrat o c c k muo }n;ecrwns of cnetnM hydros 
chlonde wen begun and were foUowcd up by « comboied couiae of emehne taonuth 
iodide onBy and chiniofoo rectaBy The fempmture fed to normal on the 7ih day of 
treatment and d>c Irrcr quicWly rrTumed to m nornuJ ilae 

Repeated eramination of the etoola failed to demonatrate any amoebae 
or cyat* m this caae:, nor were eniamoebae found in the pita, but its eharaetcra, 
the eourae of the lOnesa and the reaponae to emetme seem to admit of no 
doubt aa to the accuracy of the ditgnoaia of amoebic abaceas of the liver 


Resolutio'* of Hcrarms 
ncpATms ursotTiKo arnot oirrrvE. 

An account will now be gi'tn of several cate* closely rcseiabUng tbe one 
of amoebic abacett juft deaenbed, in that continued pyrexia^ tender hepatic 
enhrBcmeni and wgn* in the nght lung all rtaolred on the exhibition of 
emetiae There waa no hiatory of dysentery save in one patient, who admitted 
hai-ing had the disease "2 j-eari prc%iou*Jj In no case was Ejrtamvfia htsio- 
htJca recovered from the stool*. Esidence of suppuration wus iadoog in 
these caaca, of whicb the following arc examples — 

Pit O A. was admiittaJ ccrst^amiDg of abdortnnal psin tnd feveriahoea* which had 
b««n pnrseu for 3 day* Towsiy »** tnarkedL He was try tender orcr the brer *hwb 
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w*> enliTKed three engen breadths below the right cotta! margirt. Dreathinff w« dis- 
tressed The bnaih sounds uere dirarmihed « the rurht base and rhoncbi nert tudiblc 
A withe cell count repealed a Icucocvtows of 2S 900 Entamoehac or there c\i» w ere not 
found m the stoob nor was there any htitory of dtarrhoca Emetnw hvdrochlonde was 
given hypodertrucanv and in 5 days the temperature was notmaL The phj-alcal stgns 
resohred raptcfli and he vras ready for dischaigc to dutj after 29 days in hospital 

Pre H. "V bad been suffering from pain in the chest and abdomen for ! 1 da>-s before 
his adnussion to hospitah There was tenderness and ngtdity m the nghi h>-pochondnura 
fytaVtng palpenon difhcult, but his Iner appeared to be eislifged- There were no chest 
s ym p t on g and signs and the radjograph of his chest merely showed fixation of the right 
ditpdiragm- Eiaimmtion of Uie blood film stools and unnarr deponi showed no abnor 
mtirtv The blood culture ag^aratKm reactions Kahn and Ide teats ail pwe negatne 
results. The white cell count was fO^JOO wrth 54 per cent polymorphs per cent 
lymphocytes, 3 percent- eosinophils 7 per cent- rDonocytci P>Texja to 101 F continued 
unabated but f^ after the exhihmon of emetine which was begun on the ISih day of his 
illness The local tenderness was rehered and his temperature finallv settled on tne 2Sth 
day He returned to ha unit 39 days after the onset 

A aimilar clinical picture was presented b\ nine other cases. All had 
a Urge tender h\er In man) tendemeaa \vas for a ttme exquisite and the 
reaultant ngiduy made definition of the aize of the liter difficulL Enlarge 
menj: was progressnt until crnctinc was gixcn, though it did not exceed three 
fingers breadths bcloTv the right costal margin Uhen palpation was possible 
the lurfiact xras found to be smooth and the consistena ipproximately normal 
The temperature tras irregular, tending to the remittent tv'pe with a maximum 
rue to about 103® F The degree of loaicity m some was such that they were 
placed on the dangerouslj HI hit. Besides the cases alread) described chest 
Bigns were present m six others and indeed were such o prorrunent feature 
that five of there patients were thought to be suffering from lobar pneumonia 
and were gmm courses of sulphapyndine One of them had pleural fnction 
and t imall effusion was shown m the radiograph and in another an \ ra\ 
examination showed incomplete consolidation of the nghl lower lobe In a 
third the symptoms and signs of pneumonia completeh dominated the picture 
for the first 6 days of the fllness. Cough with sputum, d%*spnoea and pht'sical 
signs of consolidation of the nght upper lobe, confirmed radiologicallj were 
ah present, Sulphapyndmc faded tQ bnng down the temperature and on 
the 7th day there was marked tenderness in the right hNpochondnum and 
the Inrcr was enlarged downtwirds one and a half fingers breadths \dmiius- 
cmetme was begun After 2 days the tenderness had disappeared 
and the temperature fell It was not alwajTt practicable to make an \ ray 
examination owmg to the screnty of the tUness In four cases the diaphragm 
was rai^ and fixed, in three no abnormality was obser\-ed- Only m the 
cas« already quoted was there radiological cMdcncc of disease of the pleura 
or ung parenchyma The white cell count gcncralh showed a rnodcrate 
® norrtuL result The figure gi\en b\ Pte O A. 
( ,yuU) Was much m excess of any of the others. The usual agglutination 
reactions, mcluding the Weil Fein were earned out m three cases with 
negative results- Blood culture was undertaken in three cases and in each 
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Intttnce wm tterile. The Kahn or Idc te*t, done in three ca*et, ww vredlj 
poeitjve m one. Two patients were dgnundoscopcd In the conTilescent piase 
The mucmu rncmbrsne wu normaL Drugs other ihio emetine pror ed 
incfTecttre Quinine was gi\-en in practiciny erery case without retuh sod 
the pain ind pyren* were not mitigated by tuip^pjmdine in the parfcna 
to whom It was giten. Emetine was strikingly effective in 1 to 3 days in rooit 
of the esses. In three however emeUne had been given for 7 days before 
the temperature fell to normsl In two of these, induding Pte. H the 
pyraii hsd slresdr been present for 17 days md m the other for 9 dsys. In 
the Eght of other cases, where recovery occurred without the eihibibcm of 
emetine, the speaftaty of the drug in these three patients is not dearly 
demonitrsted 

TTie dos^;e of emetine hydrochloride employed was 1 grain drily for 
12 doses In tome instances this was followed up by a course of emetme 
bumuth iodide, with or snlbont enematn of chiniofon, with the Idea of enaur 
ing the eiiminatioD of protoios from the bowei. In two cases emetine bmmith 
iodide Stas relied on cxdusively 3 grams daily were given for 8 days and 
the temperature fell after 2 and 6 days respectbrtly So far ai u known, no 
patient crperKSiced any further trouble 

In the cues of hepatitis just described there was a close cotmectmn b e twe en 
the pjresu and the liver imolmtient which hsd ihor onset, ran therr course, 
and ulumstely resolved pen pajn In tsro funher cases the temperature fell 
to normal briore emetme was given. Hepatic cnlaigemeni and tend e me aa , 
bon ever pcnisted and only subsided when emetine was adrednutered. 

Pte. A. &. became [errmh, bep m to cough viai consilijncd of pem (n the t ia ht t li o uM er 
end rVht (o*rct chest. pirin «• tt rtrj •cwtv sfier nhnwou to boqrftri oa dw 7th 
day of hn iHdos Then ^en ccra of brenchicEa. Ht« pynria, hich mchorf 10^ F- 
cootmufd fov » further 4 diya and subrided • dtj after tba admiiijatialiai of quudne baa 
been begun Klalaml pamtte* wera wx found. The tender mhiieinait of the Urer 
did mt recede thouxh hit mttpersnm remaiard notrmL ResohmoTt, bcn>t*er occur red 
foOovinc a come of cr o eriDe hrdroddonde begun on tha 16th day of ba rffrxai, The 
Urer had returned to ap p artm eownaUty by the 2)th day and ha a.u diacharged to Ught 
duty ■( day* later Tbti man had an attadk of ^fiarrhoea a wcefc bafote bh {Qricw began, 
but there vat nr dkrrboea «hik fw waj tn boaproL Hn ttoofi vere examined four time* 
dunog thi* panod atypical cyst* wen found on two ocxa» l fm a but wn not regarded a* 
thoae of E hutotybem, 

Tt« other paDent, Pte U D ea perienced pain In the left hypo ch oodnum oo tb» 
6th day of a febrile tlbicaa. Enlargement of the brer followed and pemated afier the £iB 
eft tetrmerttUTe v’rodn occotrei on toa ’I’Vhi hay idtna^ -pitrrefi imeCeeW 

but foDoving a course of eme tm a the brer retutned to ita normal aiw and resolution vo 
■ppamtly compiata by tha 40th day 

On the whole the administration of emetine appears to have been the 
determining factor in the recovery of all these cases. In some howtrtf 
opporti)nity was not given to dtscover whether recovery woiild hare tai«* 
place spontsneouslv span from cmeune because of the urgency of the syraptom*. 
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It WM unjuirtifeiblc to withhold what might be a life sanng drug and emetine 
WM therefore given without delaj 


HEPATITIS BESOLMNC WlTHOirr EMETHSP- 
That spontaneou* rccoyen can tahe place » ruggetted hj the foUovang 
ease — 

Pte T E. bccatoe tuddcnlj 111 with pam m the nght hi-pochoodnum and pj-raia. 
There w*» marked teoderneat and ngidity o>cr the In'cr which w»a tlrghtly enlaiRed on 
TW cnl^ctacnt lad mcreiaed by the 6th day to one cxtendir^ three nngen 
breadtha below the naht costal margm. There w*a no cough and except for weaknea* of 
the breath aoonda at tne right base no chest signs while screening on the 10th showed 
no tbnonnaiity TTve pyrena lasted 3 da« only reachnsg a maxmrunt of 103 F and 
n>edjcat)on was withhelo. KlaUnal perasites were not found ^^'hlte cells numbered 
10^ The Kahn test was negaove On the Uth dav the Iott was only just palpable 
The pi^ent was seen again 39 davs after the onset of nis illneas when the lower border 
of ha b«r could not be felc 

TOcthcr the attiologj wa* the same in this ca*e a» m tho*e prc^^ou 3 l) 
dealt mth 18 an open question 


HEPAimS RESOLMSG AFTER QUISIVE. 

Two patients — the onset of whose illnesses was m ever) way comparable 
to that of those prevTousl) described except for the absence of chest signs — 
appeared to recover after the adcfunutration of quimne 

Pie D O wtj adnurted with pyrexti and crpigasmc pam and tenderness The 
accompinying ngidity msde palpation of the Inet edge onpoaaible but thu organ was 
enlarged to percussKm. Examaanon of the blood troear and the stools yielded negaave 
results. Pyrexit running up to 102 4 F and pam perautecL Qumioe was not given till 
9th dty of the illneas The temperature fdl neat day rose again m teman fashion 
the foBcwmg d« and then subsided completely as did also the pam and hepatic enlarge 
naent He waa discharged to dut) on die 19th day from the onset of h» illness. 

In Pte A. L. s esae qujmne was given at an esrber stage PjTexis and a very tender 
enlarged Irret were present from the onset- ?4o malaml paiasnea were found and exam 
Ti**™* g«'’e a negative result. Qumme ws» begun on the 3rd dsj of the 

suid the temperature came down to norma! and the Iner tenderness subsided on the 
iOth day Vairue abdonnnal pam conunoed till the llth day He returned to duty 17 
days after the onset of ha 

It IS itnpcwsibic to be sure that n was the quinine which led to resolution 
in these cases, but the ttrac relation between the exhibition of the drug and 
the fall m the temperature is suggestive. Quimne was tned m raanj of the 
esses already dealt with v^^thout success 


Acute Hepatitis Assocuted with Svphilis 
It has been observed that m the secondary stage of syphilis m the African 
■fhe pyreiu, which is generally mild and transient in the European, ma) be 
severe and prolonged necessitating the careful elunination of other causes 
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of continaed fever luch ai tj-phoid. T«o cue* ahcmiDg prolonged pyrem 
of tin» type ako hid erUirged and tender h\'cn. 

Pie. A. B. vbile under ti e at me ii t for B oo o til toca and a penOe aort wn audladr 
acnedmidi eptCutnc pain and tendemeaa and bnamcfertnih. 'Hwre wn ktttv bfecn^b. 
Tbe lyiufacam abated aocimbat, but not tfaa ferer and 2 «eda later he derelopcd t 
puttular raih, at fim taken for chickenpaa. Thja, bo^erer did not reaoh-e for 
«ccka and knr pprexta foOomed tbe cotial aharp fertr Epicaatnc pain and aoenc twpatK 
eal ai r ei pent p qaat ed. E iamma doa of the ato^ pave a wg i i i Tn n^ih tW lemwyq 
cmsi «. aa 6,200 The Ide teat, hutiaU]’ necadre became poartrre. Artenrioo betn* pnn- 
opallj focuaed on tbe brer a comae of nchc injecnosa of anct me hydmrbWTriA. wtt 
^ven wcb rcbef of both pam and ferer A otonth lale^ hoiverar there waj fmtber p^ri 
and another ten mjec o ont were giren anb apparent rclW. Anttayplubtic » n -at n >ent 
been (nen througbout end tbe akm kaiona had responded «cll. Tbe rea p onae of tba 
hepajxia to tbn medicadon area ochber muneduta nor dramatic, but after 3 month* 
treatment itcmeij appeared to be ctXBpttir and be m* draebarged to dutr 

« recent ayphtliOe lofectKra and an attaci^ of bepatitts of aonie 
other setxilogti ma) hare coinaded to Uu* pident it icems more reasonable 
to BuppoM that reiportiibihty for the total illncai re«cd on the Trtponewui prl- 
bdian rather than on two independent infecbvc procmea acting aunultancously 

Tbe aecond paoertt, Ptr A. O., had bevn 0! for a month before adnuMion with what 
w« thought to be pneumoma. Tbe t eapooae to an]pijapyT>dmc wa* umat hf actory Hh 
yjiejua caetetued end pam tn (be ng^ bjpo^nMlmaB wia followed by p ro gjuai ra 
eshigeneat of tbe Ins A eoune of etDctme had no apprvehble rStrt. Apin from an 
mrtal leococrtoab of 13 Sno all farresngBtiaaa w ere n egau re tbe Kahn tat, w ludi 

wu poaithe Traanest with ntd tbeuidt not 

ray weQ tokrat^ a fim, wcaperterered mob and after about 10 meeka ferer hb fcseril 
cottCiioQ tfareiy bnp ewed. Ik patn and tenderseaa crer hi* Inrer were reOered, but 
enhrgesiieni of the o rg an ert ifuimg to wn thhi an inch of tbe lanbtbeui pciuied. H wa* 
finally dteebarged to hi* bocne 

In thta case the dtagnoits of ayphilitjc dnezse of the bvtr resti largely 
on the poiitite Kahn teat tad ta perhaps not beyond dispute. Aitenical treat 
ment s eem ed, however to play ■ deemve role in arreatuig the progreai of 
a hepiQtia which had already inflicted acnoui damage on the Ever and it la 
thertfore concluded that the whole condition wia in fact ayphilitic. 


REFBteroaT Case*. 

Of the three osea now to be deaaribed two had uldmately to be invalided 
for chrome p*in m the nght hrpoebondnum while one was aobmitted to an 
exploratory laparotomy and was aible to return to duty There wta no response 
to emetine. 

Pte D D bad auflmd hixa attacks of nght bypo cfa op dn ac pain on t hr r a occatkaif 
•iKC 1640. Ha 4.^ ao attack of d ia ctil tiy bating for a iiwimlh enuing tfac East Afnesn 
He was a dmin e d wrtb fner and pain and teixlcme** in the nght hypochoo- 
<4m»n. The Drer could not bo felt. There wai aBght cough and dammbhed air eetty 
at the nght base. The radtograpfa ahowed tbe right diaphragm to be rawed. Cyat* wrie 
pf .«.rTt fa tlw atoob but none typtcai of E « era aeen. Teoderncaa orar tbe 

brer wa* pera a tci it and be abo bid pam m the nght ahoulder The pyrena bated for ■ 
month during the middb of tha period a course of twiire Injecwaw of emetuw 
^kxid* wa* ^en without benefit. H* had nnfmned aiifflrtentjy after 6 week* m 
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to return to his utut, but v.tk admrtted 5 cUy* Utcr tvith rccrudc*cence of ha pam, for 
whiA he ultonitety had to be im-»lidcd , , ^ r\^ 

Pte A. M wo admitted with a history of nRht hypocbondnac pam for I month Un 
admm»nhi»tCTiq>ertturewoonlye9 F buthjaltv-erwoCTaarjredtotw-oandahalf filers 
brtadiha below the right coatal margin. \ rav ahowed a bulge mt the mner end of the 
right datphr^jnt. The cholecyategram was notmal Emcime gave no reUef and after - 
montha m hospital without trrTprtrreroent he wo invalided , , , ... 

The ca»c of Pte A- E was tmuTar m onset to the acuter type of case alread} descnbecL 
Pam in the nght ude of the abdomen and neck was accompi^ by exquisite lendemeii 
over the Urer which rapidly enlarged to four fingers brtadtba bekm the right costal margin. 
Thert was irregular pyrexwnitming up to 104 F Im-estigationa were negative Emetine 
was started on the second day after adnusaton but the pvrexia continued for a further 12 
dsyt and when it aubnded the pain still peraisted and the condition of the Incr was un 
changed The choWeyttogram was negative but cholccyatitii was auapected and m default 
erf improvement bparotomy was undertaken Tbcrc were numerous adhesions between 
the bter and the abdominal walL The gall bbddcr waa amall and thickened It contained 
dcarbhe There were no atones. The In tr was hard smooth and whitish. The glands 
m ^ hilum were enlarged, but not hard. Biopsy was deemed to be inadvisable The 
patient made a good re co v ery from hu operatioo and there was btlJe complaint of pam or 
tenderoess afterwards He spent 4 months m hospital m all 


Pathological Covsideratioss 

If the one patient vnth amoebic abaccss referred to at the beginning of 
thii paper be excepted there have been no deaths m this sene* of case* Iso 
help m determining aetiology haa therefore been forthcoming from morbid 
anatomy Aaptration biopsy was not undertaken omng to the fear of haemor 
rhage from a congeated liter The record* of the ttvent) nine autopiie* 
performed in the ho«pital dunng the same year Kate been »tudied vnth special 
reference to evidence of prcnoui liter disease Adhction* to the abdominal 
ts'aU pointing to old penhepatitu tverc present m *ix case* tno of wluch also 
had a ij-raptomlets multilobular cirrhosia. Major A \ousc inform* 
me that microscopic section* of the liver of other case* faded to ret eai any 
evidence of antecedent liter di»ca»e It is an open question as to whether 
hepatjti* of the type under considerauon mav lead on to arrhosi* which is 
not tmeommon among Afneans and i* by no means always due to aJeohoi 
It u peihap* worth) of mention that onlt one tvpical case of cirrhosis of the 
hver with sicitea ww met with dunng the year He w'as a young subject and 
there was no mdence a* to the aetiology 

Dacussiov 

In scebng to establish the cause of the hepatitis in the case* that have 
been described it it not necessary to assume that the tyndromc of pyrexia 
M»o<nated with a tender enlarged liver mutt be due to the tame pathogemc 
agent m every instance Case hwionc* have been given which suggest that 
maUna and syphilis may on occasion produce a hepatitis of this type There 
seems to be little doubt that those patients who responded so promptly to 
medicatipn with emetine were suffering from amoebiasis Amoebic dyTentery 
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wa* endemic m the araci fnmi irKicfe the patienu came and tbe tymptomatoiop 
appnmmated cdotriy to that of * developing amoebic abacci*. At fim «{h 
the aiwence of a hntor^ of th-aentcry m all bat one c*»< and the Marc of 
techmaan* wtQ trained m the recogmuon of amoebae and that cym to find 
tbe« orgarutTQ* in tbe atooU might acem to be an obaude to the diagwwa. 
However it freqatnily bappena that m eobjecu imh tropical abactss enta 
moebae can be identified m tbe wall of the abaewa canty deapite the fact dm 
tbere ha* been no antecedent dysentery and that repeated cxammations of 
the *tool» by eepeneoced workers have failed to detect either ttnoebae or 
endence of cohtu. 

One feature which n i» a htik difficult to fit into the dimco-patbologKal 
picture of a dn erit c primarily alfectinj ibt portal area, u the type of pulmonary 
lenoc met wnh. Baial pleurny with axaociatcd pneumomc change ts common 
tn hepaac amoebiaatt, enbet a* a reault of direct invotvement, or secoodary 
to rtfles taxation of the darphragra, but rt tend* to occur late. Pulroorarr 
aign* are Ukelv to be encountered where an cbaccaa haa already formtd and 
tt pointing lonard* the diaphragm. It ta an uoeapected findmg thert/ort, 
that m the present *ene* dhangta in the lung have antedated the fir*t indi 
cation of inflattmttcroo of the liver by a number of days and have not been 
Gmi ted to tbe base. 

In tscribing the greater oombet of tbe esses to amoebic infection it ii 
reahzed that too much stress should not be placed on the therapeutic test and 
that amoebtasi* » not the only disease wh)^ responds in a specific nonoer 
to emetine Thu drug it credited with a hanfly less atrflong effect m schuto- 
somiasts, fasoohasu and parsgonttniatit. Tbe possibility of such mfcatatna 
has not been k>tt tight of m tbe present senes. Schutoaomusu ha* been 
common and seveotr-two cases of the unnary form of the disease were trested 
during the year Rectal schutosormasa. which is prone to cause enlargement 
of the hm as in Egyptian splenomegaly has been less common only oght 
cues were met wrth. However tn none of the hepatitu subjects were there 
any feature* to auggest schutoioauiaH and the splenomegaly which u pro- 
mioenthr associated with hepatic schistosooww* has been absent. Thns 
there u no indicatuMi that other diseases, favourably influtiKcd by emetine, 
hare played a part. Tbe residual cases where there was no tpcafic response 
to any form of medicatjon *t31 require explanation, but they bare pfcrtrd a 
baffling problem. In addibon to Uw poaaible causes already referred to, 
attention has been durcted to further types of infection or infestation. Tbere 
was DO endenct of infestation br any other bdminths likely to affect the 
Imr and it ts noteworthy that eotmophiha was ooi a feature. Kala^aar seemed 
to be a possibilo) but this disease u slmoet unknown in liVest Afnca and Uw 
charsctenstic leucopoema was not present. Paratyphoid, tack fever trypaao* 
tomissis and ondulint fever were coosidend only to be ditm me d. 
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It i* plain^ therefore, that the problem of acuologj is a difficult one No 
completely aatisfictor} earplanation covenng all the eases can be adduced 
and It IS not unlikely that some of them including on the one hand those 
which show no response to emetine and yet fail to suppurate and on the otjier 
those that rcco\Tr spontaneously, are due to some infecti\T ogent or agents 
which ha\’e not hitherto been identified. 

SOiOIART 

1 The clinical features of twenty-one cases of acute hepatitis unac- 
companied by jaundice ha\e been aoaly'sed. 

2 The symptomatologies of the cases have been similar conforming 
closely to that of an>ocbic hepatitis and being in many cases favourably influenced 
by emetine. 

3 Pneumonic features have preceded the onset in certain cases 

4 Unequivocal evidence of antecedent amoebic dysenten has not been 
obtamed nor has Entamotba hisiolyUca or its cy'sts been isolated 

5 Certain cases have shown no response to emetine or have recovered 
without It, Cases responding to quinine and to arsenicals arc described None 
have gone on to suppuration, 

6. The question of aetiology is discussed. 
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TRANSAcnojf* or the Ro^al Soam of 
Tropical Medicise and Hyciene. 
\o5 \XX\Tn No 1 Ausu»t,JM4 


iNFi-CnVL HLFATmS IN TALtSTlNt, 

v\ 

SIMON BTESH M4> (eaBiT)* 
{Gixtrnmext Hotpual Haijo) 


The sooUed catarrhal jaundice ha^ aiiracictl the attention of the 
medical profcwion. m Palestine since the Bntwh occupation m 1918 Nothing 
a knoxni about lU occurrena: pnor to that date but uncc then the disease 
has appeared m minor epidemics espcanlly amongst the Jewish ironugranis 
of the postwar period That the disease is not new in Palatine is cxident 
from the cxpenence of medical practitioners especially paediainCTans, all oxer 
the country The disease is common m children both Arabs and Jexrs hut 
rare araoogn the adult local population In children it i* xery mtld anti of 
short durauon and therefore it escapes the notice of the hospital medical 
offiem. It teems to confer an immunnv for life hence lU conspicuous absence 
m the adult population 

The endcraiaty of the disease m Palestine was rccognirxd by Lmkoutiz 
0936) and Jowem (1940) described lU pcnodic occurrence amongst the students 
of an agncultural school Loborator) investigation including animal inocula 
non p^ormed both at pm ate and offxaal institutions faded to cluadate 
the causal organism chou^x it served to rule out the possibditj of spirochactal 
mfccnoiL 

The Jewish iraraigration to Palestine and the incTca«c in the Bnti'h Police 
Force dunng the last few years resultt'd m the appearance of many cas« 
amongst the adult population through the mcrcasc m the number of susceptible 
mdixiduaU In 1938 our attention wa* called to the rclativcl) lai^ number 
of eases of “ jaundice ” amongst the British and Jexnsh members of the Police 
Force as compared with the number of eases amongst the Arab members 
Consequent investigation revealed that out of seventy-four policemen tinted 
for “jaundice" at the Government Hospital Haifa dunng the penod 1939 
to 1941 there were forty British, twenty-eight Jewish and only six Arab 

•Thi»p«per b published with the kmd pcnnmron of Col. G 3V Herov Director 
of Medics! Sernce* and Dr J Macqoeen Deputy Director of Medtcsl Service* Gm-em^ 
tnetrt of Pslettme. 
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Oicf No rtiKin could be found for thu doKTejuncy All three tecooB 
of the Police Force lited »fdc by tide especuOy in the rtind »re*», md bo 
ttlcTwtt fictor* ra the diet or habiu of the three teetton* could sccount ter 
the diflcttni madcnct of the di«e4*e »mcmgn them. Another nnVjng cAwrni 
uoQ »raA the fia that though " jaundice “ fairiy freqiicm amongu lie 
police guarding the Athht Jail Labour Camp, the inmate* of the camp, abi 
are aU Arab adult indutduaU Ktmcd to enjoy complcic hnmumiy from d* 
di»aie. 



In !W? a deanm e e camp opened at AthEt for (be receptioa of tbr 
Jewish refugee* amTing from Europe. Sioniy after thetr amrai, an epidoa: 
of mfcctire hquiios bnAc out m the camp and for the neii two ytan 
mcccMiie cpideroi made thru appearance as new watej of refugee* am't^ 1 
Graph Ty Thi gate u* a tuutjuc opportunity for the ttndy of lancw I 
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a*pectt of the disease As the refugees itajxd in the camp for rclauvelj 
long penods of nmc, ire were able to ob5cr\c the disease from its commence- 
tnent unol after the cure A fair proporuon of the cases tverc obreircd m 
hospital while the rest irere treated as out patients 

The camp was situated m the coastal plam 20 km south of Haifa^ benveen 
the Athlit Jail Labour Camp and the Athlit Village and about 2 km from 
the nearest inhabited locahty At both the Jail Labour Camp anil the Athlit 
Village had m the past supplied our hospital with man) cases of jaundice" 
the appearance of the epidemic m the dcanmcc camp iras not uncTpccted 
There were altogether three major epidemics invoUing 633 persons dunng 
the two yean of the existence of the camp Though it is believed that the 
first epidemic was started vnthm the preants of the camp the second epidemic 
ivat dcfimtcly proved to ha\e been imported from Haifa Toim A detailed 
•study of the first two epidemics was published by Klicl£R; Btesii and Koai 
(1943). 

The discharged tntcmeci from the camp earned the mfectinn uith them 
to places where it was not known and minor epidemics occurred m several 
locahaes during the years 1941 and 1942 Dr J M Shapiro has actually been 
able to trace at least one epidemic in a far auay settlement following the 
amval of discharged internee* from Athlit (personal communication) 
LEFKowm (1943) noted the sharp nse of mfeaive hepatitis amongst the 
members of the Workers Sick Fund towards the end of 1941 As this 
institution eaten for the raajonty of the people m the Jcn^«h settlements it 
u not improbable that this rue was due at least in parr to the spread of the 
infection from Athlit 

CuiERox (1941) reported on the madcncc of infective hepatitis m the 
British Annie* srationcd in Palestine and concluded that the source of the 
infection was the nanvc population 


CEOCRAPmCAL DlKTRIBUTlDN 

Infective hepatms u prevalent both m the rural and urban areas along 
the Mediterranean coast ^cre the population is more dense 

In the urban areas the case* arc more or less sporadic though several 
cases arc at times reported from schools and kmdergartens In the rural 
areas the disease appears m pcnodic epidemics usually following the arrival 
of nn\ settlers. Cmain localities arc known to be ” jaundice areas ” and the 
appearance of cases m these localities can usually be prediaei 

The prevalence of the disease in certain localities and its absence from 
others IS unexplained There is a possibility of an animaj reservoir but this 
has never been proved The disease tends to acquire epidemic propomons m 
places like schools camp* pnions etc where people arc cnnvdcd together 
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SeasonMi Incidence 

The modenct of mfeen^f bepaim* u defiojtely inSucoerd by 
conditiocu. Though rporadjc cue* occur all ihroogh ihe year epidemic om- 
bum< lend to occur m the autumn and oriy nutter and toward^ tie 

end of the rptmg Craj^ II »how» the dirtribotioo of the cavt at AlbEi 
and Graph 111 hont the tame for the Haifa HoT«tal- The true •ea'onal 



mndencf « prohaWT bc't inferred freon the Haifa ai«et, at hi the AthTit 
camp the number of catet depended on the ramp pnptilanoa and on the 
antral of »u«ceprihle mdividualv 

Srt Incidence 

The ‘cx dHTTibunon nar a foJIoirt — 

Allifif Cam Haifa Cum 
Malet i(r> 103 

FemaJet 271 H 


Total <133 117 

Though our grafii' *hcr» a predommanet of rruie paucuK iha need 
not nect««attly mean that fenialer are le« <D*ceptibltr to the dj«ea«e The 
Ttwrindhy rate m \thlji na the <atnc for maJet and f^male^ wtuk In Hatfa 
if wt deduct the number of policeroeii from the total number of ca<v tie 
figum for the cmlian population would he Male* 29 fcmalt* 14 Thfl 





B BTESn 


*i9 

difference may be e:cplained by other rca^n^ *uch a» occupation o\-crcrovkding 
etc 

Age Dutnbutton 

The ratjonty of the eases oa;ur m the age groups 16 to 30 yean but 
older persons are also affected The incidence of the dtseasc In childhood and 
infancy is difficult to estimate since mfectise hcpatitw assumes a mild form 
m children and is often imdiagnosed StiH a fair imprcnion may he obtained 
from the study of localized epidemic* At Athlit dunn^ the second epidemic 
Qanuary IWI) the total population m the camp consisted of 913 men 636 
women and 123 children aged I to 15 yean The madcncc of hepatitis 
during that epidemic was as folloui Men 202 cases or 22 1 per cent Women 
103 cases or 22*0 per cent-, and Qiildrcn forty-eight cases or 42 3 per cent 
Shapiro m a study of the mcidencc of jaundice m vanous parts of the 
country places the inadence m children at about 30 per cent while that m 
adults at only 2 to 4 per cent (Unpublished Report on the tnadence of 
jaundice in the Jewish Settlements and tillages 1940 Dr J Nt Shapiro 
Department of Health.) 


Race Inadence and Morbidity 

All the cases from AthUt occurred amongst Jew* coming from Germany 
Austria CzcchosloraUa and Poland In thu connecnon it is interesting to 
note that there were 500 Bulgarian Jewish refugees m the camp but no ca^e* 
of hepanos occurred amongst them The Haifa cases were distributed as 
follow* Arabs mnetren Jews, forty Bntiib fifty three Other* three 

Ihc morbidity rate of the various sections of the population as c\ idem 
from the number of hospital admutsious during the period 1939 to 1941 wa^ 
as followi — 


JClTS 

Arabs 

Bnmh 


Total 

Adrmssfons 
2 856 
9007 
I 870 


Cases 

Hepatitis 

40 

19 

S3 


Percentage 
I 4 
0*21 
28 


'Hie figure of 1 4 per cent for the Jewish population u an underestimate 
as our hospital caters for only a fraction of the Jcimh patient* there being 
other institutions for the treatment of Jew* On the other hand the Govern 
ment Hospital at Haifa is the only one which cater* for the Arab* and the 
fwge majority of the Bntuh patients m the distnet Lotowitz found that 
for the penod 1 141 to 3U43 the morbidity rate of mfective hepatitis 
amongst the members (Jewuh) of die Wori-cn Sick Fund was 2 88 per cent 
Given favourable arcumstances for the spread of the disease, namely 
Overcrowding chtnaoc conditions and susceptible Indlnduals the morbiditv 
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become* much higher than the Cgure* ijuotcd above Thiw, Kuclt* rt «L 
found that thougii during ibc fim cpkicmic at Athht the morbidity rate yn% 
5 per cent, during the »econd cpUlmtc not let* thin 24 per cenL of people 
In the camp dc% eloped the di*ea^ Dunng both eptdenua the total camp 
population wa* the nme and there mu no difference In the living coodiricnn 
or food The only difference tra« that the firtt epidemic ocairrcd In the 
tprmg when people tpent a conndenblc part of iheir tune outdoon while 
the *econd epidemic occurred In die autumn and early winter when people 
were more apt to mmd indoor*. 

IvCOWAnoS Pcwwio AKD PcMoo tx* I khl ' ii v it t 

In the Athht ca^ the «htnievt incubation wa* found to be 24 d*^ 
Mem ca^ riciclopcd the di«ve 40 to 45 lUyv after their amval at the 
camp but in some ai*c» people developed the dma'e 2 or even 3 month* after 
their amvil CvNtcaoN give* the Inculianon period a* heme 32 day* while 
Lwaownt, m a local epidemic found the IncubaUon permd to be frotn 
21 to 31 dayv with an ai-eragt of 28 day*. A Dani»h laJlof treated at the 
Government Hospital Haifa, developed the divea^e 21 day* after the amval 
of hi* »hip to Haifa harbour there being no hmorr of expourrt before 

The period of infentvity iv •till unknown Carraos »ute* that “ No 
opinion can be given of the duration of iofeennty themgb it ohnotuly coren 
parr of the tncubation period predcime phaw and pan at lean of the Ictent’' 
The following ca«e appean to *how that the diveave tv infective during the 
incubation p^od 

A pobce tetrevot w« t nmfwr r J to H*ih frem Athhl, and h* developcil Jravdic* 
4 ir cA i *fter ht* A f*v» d*v» l»tVT • potiew Wfwubfe Imne f" the tame WDm 

developed kondke Ther« had been no cmc* of jaundice from thn billet pdoe to the 
ijTivml of the »ef ^ e ant 

There i* wme erxlcnre to ihow that the i1i»eavc mny be lofectUe after 
apprenr clinical cure 

A tmn woriiirv to ■ ceiemy wt m e bifrcrire U endemic, developed the daewe 

*nd wu rretted In tho colony until tbe Icwtu* had db«ppe*ied ind the patient cov td er ed 
cured. Hewn then *iven Wire whjdivrMeperawhhhb wife *i(hooitw«d>erlnJ*tu*lem, 
liTk* in * *chool when there ti*d been tio cam of hepettri*. Fovji •wteb after tbe tmn * 
•rrlvil « the echcul ha wife deve top e d fever follewed by jtundice (Dr J M, Snvrreo, 
pc iwmi l cnrmnunaatkn.) 

CtrvtcAL PtenraE. 

There art umally no prodromal fymptomv. the diKuve having a tudden 
onvet Occaviofially wme gaitro-lntnthtal tywptomv like anorexia cpigavtric 
heavlncM diarrhoea or vomiring may precede the onvet of the fever Tbe 
clinkil courre of the daemie may be tbvidcd into the foTlowrng ttagei (1) 
IniiUl fever (2) Intermcdiatt penod p) Hcpatotoxic tiage, arid (41 Jaundke 

(1) imlitfl fever Tlvc onvei iv marked bv general malalve haidache*, * 
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»U^t chill and a tudden me of temperature which may reach 39 to 40^ C 
withm a few hour? Pams m the joints may be complained of the conjunct a 
becomes congested there may be \-omtimg and a general feeling of apathy 
During the winter month* upper respiratory catarrh may be present 

Physical examinaaon reveals nothing of importance. In a small per 
centage of the caic* the iplcen may be palpable The fever lasts from \ to 4 
days and finally fall* gradually or by cn<i* The diagnosis at this stage is 
usually tandfly fci'cr or influerua 

The entity of this mitud fever has been a aubjcci of conut>%cTay CAMtno 
who noted thi* type of onset in a certain number of hn panent* tends to 
coniidcf thji imtiol nsc o8 teraperature a* being some other condition (sand fl) 
fever etc) which lower* the body resistance and *o permits the conicwon 
of an earlier ao^uired latent Infection to an active disease. We arc unable 
to agree with ihi* view for \anoui reasons The seasonal jnndcnre of sand flv 
fever u not the nmc a* that of infective hepatitis The same is true of 
influenza Furthermore if this Initial fever i* only an micrtrumrnt infection 
then infecave hepatitis ihould have been found more commonly following 
some of the other infecuon* exment m the camp Thus thtre mcic three 
typhoid epidemics m the camp involving altogether about 100 cases In onh 
one case was typhoid followed by infective hepatitis In ihu cast the typhoid 
fc^er lasted 28 days and on the 46th day the patient developed infcaivt 
hepatitis showing all ferar itngcs of the disease including the initial fever (see 
Qiart I). A* the panent was all this time m hospital and had no conrart 



vnth case* of mfecnvc hepauas» we presume that the mfecGon had been con 
rraacd pnor to her adrr^ion. As a matter of fact though typhoid fever 
ii an endemic disease m Palestine and hundreds of are admitted yearly 
w our hcwpical we arc unable to recollect any case followed by infective 
hepano# The same Is true of malana of which there were mmor epidemics 
m the Camp Sand-fly fever was very common in the ramp and all our casea 
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conditian The pundicc may be *0 deep and the hver *0 tender that 
laparatomtet have been performed ih some caacs with the mistaken diagnosis 
of obstniction of the bile passages In the milder ease* laenis may be the 
onlr sign of the difeaw the patient feeling othennse quite normal 



Chart 3 —Course of infectr^ hepann* 


Chart 3 show* a typical case of the disease demonstrating all the iTinoas 
stages desenhed abo^e. 


Chmcol yaneUd 

The typical picTurc described above was obvrTTcd in only 23 per cent 
of the cases In the rest of the ease* we may meet with the fcUoTang climcal 
\'aneties — 


1 In 34 per cent of the ease* there was no initial fetcr the disease being 
lahc^ m by the hcpatotoxic stage In thev eases the jaundice appealed on 
the 2nd or 3rd d*y of the fever In some ease* the fever may be so slight 
as to paas unnoticed by both doctor and pauent but it i* doubtful whether 
It is altogether absent 

2 The intermediate penod was absent m 10 per cent of the cases 

appeared after 8 or 10 day* of fever In some cases there was 
a%ht remission on the 4th or 5th day (Chan 4 ) In three cases the 
continued for many day* after the appearance of jaundice (ryphoidal 
type) and in one awe the fever lasted 3 months The diagnostic dtfhcuincs 
presented by such casa arc obnom 


3 In 33 per cent of the ease* there was a definite hepatitis but no 
o vioui jaundice The ensiencc of these ease* of hepatitis ime icrero” was 
*u*peacd hy various obkervers Careful observation at Athlit proved the 
* condition. In some eases there may be short penods of 
• igb! lae^ and at tunes a person suffering from hepaotw without jaundice 
or several weeks or months may suddenly develop marked icterus 




IMtCinE lOIATmi. 


4 FuuDt the dwate mar cofwiir of only the imtiaf frxcr the pmeor 
bowing no iigm of hepauc mic^rcmenL The cxijtcnce of tbe«€ ca-e* U- 
of couTK difficult to prtne ai pre^i as ns« of tempoaiurc for 2 or 3 dirt 



Ouxr 4 — Tempemttn dan of i «« of hiftctne btpahit f,ref 

With * i rntniWi on the ^th Jjy 

followed by complete rceortry ate common m Palecrinc. Such festrt are 
unallT utuLagaosed SttH the eiUieoce of inch ca*e* of ahonne hejwtids 
rnar he pTtrumed on hTpothetical ground* 

Cocnaa jtxu P*oo»na 

In the great mapmr of the cases, the disease nm* a be t d y o come ending 
m recovenr mthin a period of 4 to 8 «cet* The doration of the daeaje Is 
dillknlt to aicenain. If »e take ujto toosiderancTO TWble kierus only the 
aicragr dnratjon m our ca«ei wat 28 dar* the ihonen period being 10 day* 
and the loTt goi 90 day*. It h reaTired that ihb method of e«nnating the 
duracoo of the disease b not otufactory as the disappearance of the laenn 
doe* not mditatc the mbsidence of the raSammatory proce*s but otdr a 
fimcttonal Tettnerr That this recosery maa he doly panbJ or tetnporar? is 
endenced by the occaslocal eracertiation* noted In aome case*. The acttal 
duration is therefore much loopcr than It ts posdWe to enfmate on dinical 
ground*. The use of the hinaminc ie« (Klux 1931) and of liver fonctioa 
icTti in »ome caie* ha* prored th» c o o te nu oo Unforrenatelv the technical 
difBmlne* urrohed m to pe if oi m ance of large nombci* of te*t» hare pre- 
Tcmed ra from foUcmtag this Une of u st a t ch and iherefom no ftitKtical 
mformaiion i* aTailable. 

The prognom Is usually good. There wai otilr one death from the 
Athlh case* {D0I6 per cent.). the Haife Hospital there were erghr deaths 
donng the period 1939-Wl (6 8 per tint). The reUtiTcW high peiitxiupt 
at the Haifa Hospiral can be erplamed hr the fact that onlv the more *esfTr 
ca»es are admitted 
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A/oife and cause of death All the fatal cases m our senes died wiihm 
the Em 2 necks of the disease In six of the eases both the clnucal piaurc 
and the posimonem examination w-erc that of acute jellou atrophy of the 
hrer In the remaining two eases diere was only a slight Ktcnis the liver 
was loU palpable^ and the postmortem examination showed a deeply congested 
hver haemorrhagic gastntis ctmgcsted kidneys and cchymouc spots over the 
omencuiiL These findings added to the marked hypcrpyretia and dchnum 
noted for 2 or 3 daj's prior to the fatal end place these ca<c5 in the category 
of “htcT deaths or hepatCHenal syndrome ” as described by Borer (1940). 

Labobatort Find&cs, 

Unne Dunng the irutul fever there arc no urinary changes with the 
cxccpoon of the occasional findings of traces of albumin. Dunng the hepato- 
toxic tta^ there u an increase of urobiUn and urobilinogen and as the disease 
progresses bile pigments appear first, followed b\ the appearance of bile sali>w 
In the more severe eases, there may be a few granular casts Haemoglobin 
and red blood cells are not found 

Blood The mdircct van den Bergh reaction become* positnc m the 
hepatotoxic stage Later on a delayed direct rcacuon is present and final!) 
m the more severe eases, both the duea and the indirect reaCTions arc stronglv 
posmve. 

The scrum phosphatase performed in a praall number of cases teas found 
to be raised while the diolaterol was uiuali) found to be within normal 
value# The number of case# was *o small that no conclusions can be drawn 
from these findmgi 

Blood counts were made lo about 150 case#. The usual finding wa^ 
that of a leuct^ma inch a *U^t monocyto^iv Bkxxl count* performed ii 
different stages of the disease arc sumroanzcxl in the followmg table — 


Tabu 



Inittai Penod 


Hrpstotosc St»te 


lillTlBTHltn 

Avttatf 

Mj-nmign 

Mtnimian 

AvTrtce 


»«00 

•600 

4«2 

S 600 

2,530 

0,415 

Settwnted.. 




«- • 



Lj™phocjT« 


n% 


45 % 



Mooocyta .. 

IS « 


8 A 

! la* 


e ** 


The aboie table include* onlj those who eventually recovered In the 
fatal case* there n-as a fitnllar blood picture in the* mitial penod but the 
hepatcTOc stage ua* marked by a Icucocytosis from 12 000 to 17^)00 
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The number of kticocyle^ mcrcaio ttcadily mil may reach 35iJJ0 to 40fl00 
before clcaih It may therefore be tuggctted that a IcucocvtoaU in the hepato- 
toxic wage a had prognow algn. 

The Wood Wawermann rcactton was negamc The acdimcnraiioo of the 
red cells, by the Wesicfgreen raeibod. ww found to be normal or »bghilf 
ratted gi'ing hgurc* of 10 to 25 mm In the fint hour 

DiMacosu. 

The dugnosi* pretenu no difficulne* in the kotbuo where the dhew b 
pteMlent and durm^ epidemic*. The •poradic urban cam are the onei that 
call for fpcaal attention. The history of having had " influenza ^ or " aand-fly 
fc\cr ihortlv before the appearance of jaundice, the hmorv of contact with 
*■ jaundKe cam (not often obtained), the hinory of barmg mlied a locality 
where miectiie he^nui b known to be endemic the Hood picnite etc. are 
the only mcam at our duposal for making a diagnosis. The ctndiikms lo be 
ewluded are ryphu* ry^otd malana cholecytciiit choJehthU/I# tiunoun 
of the hrer and pancreaa, ctc. 

mPATtTu ami pataxAWCT 

Infeciiie bepatni* aa^uire* an eapenally ao'cre cbarncter riunng pregnancy 
aotl results m abortion in about cno-thirds of the ca«ea. On the other band 
tbue la 00 evideoce that pregnancy ioa ea aea the predlapoaitkei to the ditease 

acLAPna and cxACX&BATtova. 

No true relapae* were obterred Ten cau* were readmitted after period* 
of 4 to 8 month for what, at fim tight appeared to be a relapse But ckuer 
•tudy reicaled that though there poncot* had prerlosnly pronounced 
cured they had never fully recovered tmd were now luflicnng from an 
exacerbation Ibcre exacerbations tend to occur during the month* when 
Infccuve bepaum « on the increare. 

Tkeatmott 

There u no known tpeaSe treatment for the ditease. Prolonged rett in 
bed IS c**cnttaL The diet thould conslit mainly of carbohydrate* but tuffiaent 
protein tupply thould be awured Fata tend to caute gattro-mtathud distrew, 
but this may be prevented by the admmiftrauon of bfk olta. We have gireo 
a routine nmmre of sodium and magneaium lulphatc per oa which rerves 
to reguUnre the bowelt. 

Inttavcnou* glucose and insulm were uted extcnslecly by us bat we failed 
to notice any bcncfiaal cffecti In very tcrere case* vomiting may be pertrstcat 
and calh for heroic therapy Wc have obtained good rc^tt with frequmr 
tiomach lavages with a w^ aoiution of bkarbonate of *oda. In tome ca^ 
parenteral feeding may be retjuirrd 
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During the last lew months uc used intall do^ of qumme (0-25 to 0 5 
gramme) intramuscularly for 2 or 3 dav* The number of cases thus treated 
\Ta» not large, but our unpression u that there tvas a dcbnitc improi'cmcnt in 
the ryraptoraatology and a shonenmg of the illncas Two patients who were 
admitted in a sejm-consaous condition with high fcixr and coffee-ground 
vomiting definitely improved after quinine and eientuallv reemeird though 
at first they had been considered hopeless Further experience wath this 
treatment is required before any definite condusion can be drawn 


SUNtMAKT 

1 A study of mfccuic hepanus m Pakstmc wath special reference to it' 
epidctmc occurrence at the Athht Clearance Camp is presented The siudx 
is based on the dbscrvauon of 633 cases at the clearance camp and of 11" 
cues at the Government Hospital Haifa- 

2 It IB concluded that the disease is endemic in Palcstmc being frequent 
m the local juvenffc populaaoru 

3 The chnical picture u detcribed and the clinical course of the disease 
u divided into four stages namely iniaal fever intermediate stage hepato- 
toxic lUgc, and tacrtii. 

4 The raortabty is loir The cause of death is acute vellow atropht 
of the bver in the majonev of eases and ** liter death or “ hcpato-rcnal 
syndrome " m the othen 

5 No specific treatment is knoim hut small dt»*cs of qumme Mrem to 
b- of value. 
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also mcT the Kenya border m Central Kavirondo small foa of tbe cEse* 
perauted for aome years. The Badama focu* dkd out some yean ago, and 
no cases had been reported from Bamia since 1932. 

The eracuated area m Busoga remamed empty for many yean but f® 
some time prtyious to the present outbreak nauvea had be^ allcnrtd H 
penetrate m a baphaxard manner aouthwards towards the lake Tbe rcsob 
was a senes of small isolated outposts of culutation as each man went bad 
to the lands held bjr his ancestors. There was no continuity of culdvatKft 
and tbe people hved for the most part surrounded by dense fly infested butt, 
and exposed to tbe damage of game of sU kinds. This uncontrolled expattsns 
was, to some extent, limited by declaring a strip of land along tbe coast to 
Crown Yorett 



Tim couHTET smer gu 

The area mvolred in the present epidemic of sleeping sickness, that t» W 
say whlun which aD but a Tcry few of tbe cases occumd, includes the ctw*^ 
line of Lake Victoria from the source of the Nile at Jinja to the Kenya bound®! 
on tbe Sio nm More recently tbe ulaod of Buvuma has become Infected. 
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tnd the disease ha* a3*o crowed o\er the border utto Kenya. Inland the area 
ts roughly bounded by the road running from Jinja to Bu*ia, passing through 
Sibro.and Bogm For the firtt 8 miles from Jinja this road is ne\cr more than 
2 mile* from the lake and the country con«*t* of densely cultivated banana and 
cotton plots mth t few area* of regenerating bush This gi\cs way to the 
sugar estates at Kskira which extend for about 8 miles inland with a narrow 
cleared frontage on the lake shore After this belt of cane the country south 
of the road consul* of dense uninhabited bosh with areas of culti\'ation extending 
to a greater or leaser extent from the road. Secondary roads run south to the 
lake at Buluba, Kitercra (now closed) Lugalla and Mjanji Settled areas 
extend along these roads and also along those running to ^Iakutu and Kvcmcirc 
a distance of about 6 miles xn each case In aborts the country between Buluba 
and Mjanji consuls of a large uninhabited tract, about 400 square radca in 
extent, with a fringe of culuvition along the northern edge and a rather thicker 
belt enclosing it to the east 

In the west, where the rainfall is higher the regctation consista of thick 
nun forest of the semi-evergreen type. This mainly occur* along the ndges 
between which are valley* of open acacia bush and nearer the lake occasional 
papyrus revamps intruding for a short distance inland- In the cast, where 
conditions are drier large tracts of Comhretum sai-annah are found mterspereed 
with dense clump* of deadaou* thicket ninrung along the slight ndge* which 
he cast and weak There are no hiiU of any height, the highest being Bukaleba 
^ (4 473 feet) 

f There are no pemuncat rtver* and a feature of the country is the fact 
that all the water up to a mile or two from the lake drams northward* along 
swamps to the Mpologoma Swamp and Lake Kaoga. Water is mainly den\*cd 
\ from ironstone pans and waterholcs m swamps during the rams The rainfall 
for moat of the area is over 50 inches per year 

Game i* very plentiful elephant and buffalo being found throughout in 
addition water buck {Koha dtfeusa tap ) bushbuck {Tra^elaphus tenpius ssp ) 
duiker {Cephaiophus caeruhu asp ) sitstunga {Limnotragus tpehi) and kongom 
ssp ) are all found Buth p\^[Potajnoe/ioerwporaisnp) 
\ common and do an immense amount of damage to crop* Near the 

lake hippopotamus crocodile, and momtor lizard {Vararms mTottois) arc all 
common- No cattle are kept m the area and goat* arc not numerous A few 
dogs do manage to exist and are used for hunting pig m conjunction ivith 
nets and spears It ha* been the practice for some year* now to burn the 
grau only m December early ui the dry season, m order to hmit the 
nercenci* of the fire and protect \'aluable tiinbcr 

The population consist* for the main part of Basoga, a Bantu people 
Theu- food IS made up of plantains as the staple diet, with the addition of 
ground nuts, beans nee, and fish or meat. Cotton is gro w n as the mam cash 
r crop They are not enthusiastic hunteri and on the whole prefer fish to meat 


In the cut ere the Samw tribe, often referred to Ineccuratelr ■« Kennioila 
They are a Nilotic people, ongbuDy large cattle o\mera, but hare km then 
former herd* through the riiag ea of tictie They Int partly In Kchti tti 
partly in the MbaJe diatnct of Uganda between Bum and MjanjT of Ute cat 
Gombolola, Bufwale, haa been incorporated in Buaoga, Thctr ataple food t 
efrtttw bnt they are primarily fishermen, and before the pr esent outtned 
earned on an extnmre fishing industry from Mjaaji and Lugalla. They ci 
also buotCTs and consmne a Urge quantity of meat. 

HirroRT Of th* Protxt OerratEu:. 

The current epidemic dstea from November 1940 and up to the mlddl 
of 1943 there were 2,432 caaes with 274 deaths. 

The first case wu d u gnoacd at Kampala, in a sdiooNboy from Bcoog 
who was Tisiung there. He was taken 01 and trypanoManea were found In h 
blood. His previous history was confused but it appears that he had nsne! 
the neighbourhood of the lake, somewbere between Iganga and Jmja, on In 
way to Kampala it is almost certam that be was infected m thai area, sme 
his home was in a part of Busoga free from fly Two further were cC* 
cmered in Jinja Hospital in the same month both were Banyanianda employee 
of the Kflkira Sugar Estates, S mOes from ]o the foOowmg mooili 

December two more cases were found at jmya one a Manvaruanda hhoort 
from Kakira end the other a local Musoga frra the Uke shore on the outshrt 
of Jinji township So, of the first five cases, three srttt alien nahTes, fro* 
Ruani Urundi Terntoiy employed at Katira. 

Measures were then taken to safeguard the population near Jm)a and t 
trr to arrest the conrae of the dtscaae. It was thought at that time that th 
most hkely source of the sickness was to be found smong the Kanrondo fisher 
men who were then Imng along the lake shore between Jinjt and Kakin 
These were all potential camera, as th^ all came from Samia or Kenya, whcf 
there was still an actii e focus of the type of ilecpmg sickness caused b 
Trppemotoma gtmbtns* All of these sHm were quickly repatriated, and tin 
rest of the shore bet w e en Kalora and Jinja was also evacuated up to the mah 
road, a distance of 1 to 2 miles in depth. Large deanngs were made througi 
this evacuated sxea, by which die inland populanon could draw water from tis 
laVe, while boreholes to provide an alternative supply were bemg sunk alotij 
the road. 

By the end of Mar^ 1941 tbcac measures had succeeded m stunpffll 
oot the disease In this area, although casei were still occurring among dt 
Kakira labourera. In that month, howwver a report was i c co ved of an 
break of Ulncsa among the inhabitants of the Leper Colony at Buhiba, utortef 
at the bead of Thmston Bay about 12 milei east of Kakira. Iovestigit)i:s 
showed that they were suffering from aieeptng sickness, and m the ocri ^ 
irKwiths twenty cases in aB were found there. 
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In April of the tame year a fresh focus was found still further cast, among 
the forestry workers employed m the Kiterera area so that by June the total 
number of cases had risen to eighty 

In view of the danger of further spread a survey was begun m Jul}, 1941, 
of the whole south Busoga coastal area, and of the fly belts along the Nile and 
Mpologtma swamp Evacuation of the people, big clearings and prophylactic 
injections of antrypol had by now been enforced as far as Buluba and no more 
cases were now commg from that area, though the Kakira focus was still not 
finished. The survey, however disclosed a large number of cases in the Kiterera 
and Ikulwc areas, showing that the disease had got a definite hold there dnd 
had imolved the inland population far from the bke shore or any permanent 
water This was pu aU ng in view of the behef then held that Glomna pulpahs 
was responsible for the spread but it seemed to be satisfactorily eaplatned b) 
the discovery of this fly m large numbers m the dense inland thickets The 
rest of the populstion Uvmg withm 6 miles of the lake was also examined os 
far east as the Kenya border, without discovering any further cases 

The situation thus appeared stable, and as it seemed that the infection was 
self hmited by the inland extent of the fly belt evacuation of the Ikulwc and 
Kiterera areas to beyond the estimated range of G pdpalu (in some cases as 
far as 7 or 8 miles from the lake) was begun In November of that year how- 
ev-er the situation was changed as the sickness flared up again 20 miles to the 
east at Kyemore and at least 12 mfles from the lake. From there it spread 
rapidly ur^ til the rest of the area south of the mam road was mvolved, mcludmg 
p CCS wluch hsd been exanuned only 2 or 3 months previously and found 
apparen y free. Withm the next 2 months the epidemic had spread through 
Sarnia and over the Sio nver mto Kenya, 

In order to deal with the large number of infected persona now coming 
m or treatment, a temporary camp was built at Bugin for their accommodation 
were tmvmg at the rate of over a hundred a week at the peak of the 
epidemic, which was reached in March, 1942 The cases then m the camp 
were more than a thousand. 

After that the c ases dropped iteeply m number until at the present time 
It ^ between ten and twenty per month for the whole of the area. 

befon» u tU ^bat caused the unexpectedly sharp decline which took place 
linn nf tx, a measures could be put mto effect, but perhaps the regrea- 

ttii» Tn a * ^ ^th the cessation of the abnormally heavy rams, together mth 
t*^L. infected persons into camp and away from contact with 

the tsetse may both have contnbuted. 


Clinical Features, 

xw. Strikmg feature of the epidemic, especially when at lU peak, 

e vimlencc and rapid course of the sickness as contrasted with the 
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T [amUenst infection. \Vithui 4 to 6 w etki of the on*et pmoni Ktttchcd wen 
m an advanced tta^ of the discue and many were monljund on adndnne ti 
the camp Extreme emidatKm and weakness were often seen before 
very rarely tvere any egnt of oervon* involvement obierred 

In the esrDer stages oedema was a common symprtom varying frwn n 
ert r etac almost renah type m young chUdren to slight oedema of the ""yfa 
m other cases. The face and upper Hds were most commonly affected in yoosj 
adults and children, and the feet and ankles m older persons. Tint, of co u nt , 
was quite poanbly due to the anaemia present at the tnne. Terminal asaio 
wis seen in a few cases. A peculiar feature of the rosjonty of deaths wis tta 
very high percentage of persons complaining of dlarrhocs and abdominal pff 
a day or two before death. Once these symptoms set in there was bat 
hope of recovery Invcatigitions showed th« this diarrhoea apparently bon 
no relation to the clmical state, or to the type or amount of the drags used 
It IS possible that it was due to some kind of baaHarr dysentery In the camp 
tboQgh the same thing was observed among individual casea treated in bosprts 
elsewhere Etarmnatwi of the stools showed the osuaJ helminthic in/catatHHi* 
A poasible bghi is thrown on this by the pubBcation of detailed accounts o 
postmortem examinanons of cases dying from T rAod>jieaj/infectkrni(HAtncn<c 
and GxEBtrmzi 1941) In this report the occurrence of leaiona id the bowc 
and peritoneum u streased. soch as might have given nse to the terrains 
dysenterve symptoms menuoned sbore. Unfortunately no postmortem 
ioations could be earned out m Busoga and Sarnia. Tlie p eo p le affected 1^ 
this epidemic sre all profoundly superstitious and distrustful of hospitals ant 
any suspicion of mt^erence with the dead would hare caused wholesalt 
de se r ti on from the camps and concealment of sickness 

Symptoms of mvolvemetit of the central nerrous ^st em were very rarC; 
but cTammatioo of the cer eb rospinal fluid showed that in aboot 25 per cent 
of the the cell count was over 100 showing the early Involvement of tht 
system by the disease. 

No typical rash was observed. The cervical and axillaiy glands were only 
very occaiianally of the large soft type suitable for ■gland puncture, such ai 
arc found in the T lemUens* type of sleeping sickness. 

The early diagnosis of these cases by choical methods is not easy In most 
cases the cemcal glands arc affected, but this u commonly due to other causes, 
and enla rgem ent of the axillary and epitrochlear glands proved a much mort 
reHible diagnostic ngn. The serum-fonnalm test was tned but proved un^^ 
Itsblt, and it was found that microscopical examination of the blood of sfl 
exposed perscmi with any symptoms at all gave the most satiafsctoiy resuln 
and was the most practical method of finding esriy cases. 

At present a system of examination by travelling teams equipped md 
microscopes is in operition throughout the are* and ensures that eveaycut fl 
examined at least once m c>'cry 3 months. This is s upp lemented by aid peso 
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and dupentanci where the people are eflcouragcd to come for treatment for 
any kind of Dlneis and where blood examination* can be earned out. Under 
thu tj-stem most of the case* arc found in the carU itages and their number 
has shown a progrcssire decline 


Type of Trypanosome Involved 

In December 1941 n wo* first found possible to in\-c*ngatc the tvpe 
of trypanosome mixilved , up to that time it was thought that one teas dealing 
with a ftraia of T gamlnmst 

Twenty rat* (both white rat* and the local form of J^lus raiius) and 
two gumeapigs were injected with the blood of positive cases chosen from 
all part* of the infected area and erverj pan of the coxmtry between Jmja and 
Kenya The method of injection emplojed consisted of withdrawing Ice 
of blood from the patient a vein and moculating the rat intrapenloneally with 
this blood The rat* were al! examined before injection to see that the blood 
was free from trvpanosomc* In one case T lexrtn was found m a wild rat 
the others were ail negative 

Following the mjecoon, trj-panosoroe* were found in the rats blood on 
the 5th or 6th day and postenor nucleate forms 2 or 3 days later on the average 
Two faSed to take the infection and another died before becoming positive 
The posterior nucleate form* were numerous from the first day* of their appear- 
ance rough counts of the proportion of these to other forms were made at 
vanou* times and the percentage was found to vary between 5 and 12 In 
many of these the nucleus was postenor to the kinetoplast, and the trypanosome* 
showed great vananon* m size and shape. The mfccticm proved rapidl) fatal 
to the a n i m als the rats dying between 4 and 5 weeks after the injection and the 
guineapigt 3 or 4 weeks later 

Having regard, then, to the early and profuse appearance of postenor 
nucleate forms following the first inoculation, and the rapid and fatal course 
of the disease m the atumals used it la reasonable to believe thit the strain is 
identical vsnth T rhodeswtse This is apparently the first time that this strain 
has been isolated in Uganda there is a record of a previous case m the Western 
Province being diagnosed as of the T rhodesierxst type but there is no evidence 
that animal inoculation was performed. 

^ It I* unfortunate that the strain could not have been studied at the beginnmg 

■ K outbreak, bat one was misled by the fact that G palpahs seemed the 
^vious earner and by the nature of some of the early cases, at least two of 
v^ch were more typical of mfcctiona with T gaminensc It is also possible 
that at the be g in nin g a mixed infection of the two strains was presenL 

*Hie fact that the population lived for many years m close contact with 
fly and game preaumahly infected with T hrucex without contracting sleepmg 
steknesj, and then suddenly saccuinbed to a widespread epidemic, sccmi to 
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T jamiteioe miedaoiL Within 4 to 6 w«is of the oii»et pmou* tttackcd »a* 
in tn advanced ata;^ of the ditcite and many nnr rnoribund on adndanoi ts 
tie camp. Extreme emaaatton and wcaiaeta were often aeen before doi 
>eT 7 rarclj- were any «gw of nemma immlveroent obaerved, 

Id the etrCer mge* oedema rv*a a common ajmptom, varying froeo c 
extreme ahnoit renal trpe m young children to alight oedema of the loUo 
in other cue*. The face and upper hda fvtre mo«t commeoly affected In yoOTj 
adolu and children and tbe feet and ankle* in older peraom. Thu, of count, 
was quite powbly due to the anaemia preient at the time. Terminal tsotn 
mts teen in a few cue* A pecufiar feomre of the najonty of deaths m* de 
verr high percentage of peraon* complaining of diarrhoea and abdominal pi> 
a dav or two before death. Once thc«c lymptom* aet hi there wu but Irtllt 
hope of recavery InreaOgaoona ahowed that thu diarrhoea apparently bore 
no relation to clinical ftaie or to the tvpc or amoont of the dreg* u*ed. 
It u pomble that it wu doe to aomc kind of badhary draentcry in tbe cunp. 
thongb the aome thmg wu obtervTd among indindual tr e at ed in fatspud 
cUewbere. Exammaaon of the ctooh ahoned the mua] helmmthie mfestatiooL 
A poanble light h thretm on tba by the pubhouioo of detailed ecconnu cf 
postmortemexaminatiottsofcxsesdyiogfroin T rk#d^xwnemfectloQa(HAWxrtC 
and Guz^TlEto 1^1). In thts report the occurrence of tmoni in the bawd 
and peritoneum n itretsed, auch as might hare given nae to the tenmitfl 
dyteatenc rymptom* mentioned above Unfortunately oo postmortem exan ^ 
taauons could be earned out to Buaoga and Tbe people affected by 

thu epidemic ore ail profoundly aupcmitjoua and dutnutfed of hoapitala, and 
any aujpiacin of interference with the dead would hare cauied wboltaalt 
desertiaa from the camp* and cooccalment of aickneia. 

Symptom* of mvoU-ement of the central oerrou* tyitem were very rare; 
but exammatioo of the cerebrospoial fluid aboirrd that in about 25 per cent, 
of the the cell count ww over lOO abowing the early Involvement of the 
■yvtem by the dtseaae 

No typ i ca l ra*h wo* obaerved. The c e mcal and axiliaiy gland* were only 
ray occaaoutUy of the large *oft type stiltabl# for gland puncture, *U£ii al 
are found in the T type of aleeping aickne**. 

The early diagnosis of the«c case* by chnicai method* i* not easy In mtiat 
case* the cemcal gUnd* are affected, but this ts coounooly due to other causes, 
and enlargement of rhe axilUry and epitmchlear glandi proved a much more 
reCable diagDoitfc rgm The aennu focmafin test was tried but proved nnre 
liable and it was found that mlcroacoprcaJ cxammatioa of the blood of aB 
exposed persons with any symptoms at all, gore the most aatufactory resoto 
and was tbe most practical method of firut)TTg early cases. 

At present a syuon of examination by dTvelhng teams equipped w(ri> 
microacopc* la m operatiOD throughout tbe area, and ensures that evetyooe » 
evaroined at least once m every 3 month* Tha n supplanented by aid po*o 
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ind dmitiuana where the people nre encouraged to ^e for treatment for 
anv Und of iUneu and where blood eeaimnat.on. can be earned out. Under 
thi. ajuem moK of the case* are found tn the eatl> fUges and thor number 
has thown a progressive decline. 


Type of Trypanosome Involved 

In December 1941 it was first found possible to mx-estigate the tjpe 
of trypanosome in\olved , up to that time it was thought that one was dealing 
with a strain of T gtnnlnenit 

Twenty rats (both white rats and the local form of Rattus roitus) and 
two gumeapigs were injected with the blood of posiu\c case* chosen from 
all parts of the infected area and c\eiy part of the countr) between Jinja and 
Kenya The method of injection employed consisted of withdrawing 1 c c 
of blood from the patient s van and inoculating the rat intrapentoneall) with 
this blood. The rats were all examined before injection to sec that the blood 
was free from trypanosome*. In one case T fetrui was found in a vsild rat 
the other* were ^ negstnx. 

Following the injection, trypanosome* w«rc found m the rat* blood on 
the 5tb or 6th day and posterior nucleate forms 2 or 3 day** later on the average 
T\vo rals failed to take the infection and another died before becoming positive 
The posterior nucleate forms we« numerous from the first days of their appear- 
tnee rough counts of the proportion of these to other forms were made at 
various time* and the percentage was found to vary betwxen 5 and 12, In 
many of these the nucleus was posterior to the kmetoplast, and the trypanosome* 
thot^ great vanitioni m sue and shape The infection proved rapidly fatal 
to the tntmalt the rat* dying between 4 and 5 weeks after the injection and the 
gumetpig* 3 or 4 weeks later 

Having regard then to the early and profuse appearance of postenor 
nucleate forms following the first inoculation, and the rapid and fatal course 
of the disease in the animals used it is reasonable to believe thit the strain u 
identical with T rkodenejae This is apparently the first tune that this strain 
has been uolatcd m Uganda , there i* a record of a previous case m the Western 
Prmmcc being dugnosed as of the T rhodmemt type, but there i* no evidence 
tiuit animii inoculation was performed. 

It u unfortunate that the strain could not have been studied at the beginning 
of the outbreak, but one was misled by the fact that G pclpcht seemed the 
obvious earner and by the nature of tome of the cariy case* at least two of 
which were more tvpicai of mfccuons with T gconbt^f It « also possible 
that at the beguming a mixed infection of the two strains was present. 

The fact that the population lived for many yeara m dose contact with 
‘ fiy and game, prcsumibly infected with T bruen without contracting sleeping 
sicknest and then suddenly succumbed to a widespread epidemic, seem* to 
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LugiDi area diwcted out the wlivaf 7 gland* of both G palpalis ind G pcJUitpa. 
He fouTvd trypano*oinc» in the gUinds of both tpcac*, hi* figure* bemg a 
foEcnr* G palfuths 0 8 per cenL gland* infected of 509 flie* eramiivd, 
G paUtSptt 0-20 per cent gland* infected of 603 flic* examined. 

The dmcaed gland* containing trypanoaome* were luipended in *aEne 
and Inoculated intrapentoneally into white ril*. Two of the rat* beeme 
infected, one with tryp*no*oine* derived from G pclpcla and the other »ali 
a •tram from G paOtdiftet Fhe trypanosome* seen In blood *mears froa 
both these r*ti were polymorphic *nd showrd many po*tcnor nucleate forna, 
as 1 * typical of the T bntcft Tkodatenu group In addition the rat* were 
quickly killed by the dr*Ci*e, Unfortunately it was not found possible »t the 
tunc to inoculate either of thc*c ftrain* into human voliintcer*. 

In April, 1&43, Dr C H N Jackson of the Department of T*et»eRe*e*rc±i, 
Tanganyika Temtorv was lent to the Uganda Goremnient to conduct further 
invcatigtticms into the earner problem He collected number* of G 
from the Lugalla area and fed them on white rat*. Thi* area wa* the *itc of 
nnmeron* case* m I941-t2, but had been deared of all inhabitant* at least 
1 year before the flie* were caught The ncareat human source oJf trypanoaome* 
wia tbowt 3 mde* distant from where the flic* were foond, and the ody penon* 
entering the are* were very occasional trespaaaera m *c*rch of fish and game. 

The file* thus obtair^ were allowed to feed in batches of 100 on each 
of fifty rata. Out of all the files used it was esumated that about 3400 fed, so 
that each of the nu received an tTetage of approximately leTenty bite* On 
completion of the feeding the fhe* were all killed and isamined one G paipaia 
was found and the rat m question wss discarded. The rata were a dean stnm 
obtaioed from the Veterinary Laboratone*. Entebbe md were examined before 
the expenment waa begun. 

Of these rata, five showed infection with a polymorphic trypanosome of 
the T bnun group after 7 day* and twenty two oihera became Infected with 
T congoUnst 12 day* after the (he* had fed. The fire rata infected with poly 
morpbic trypanosoraea were killed. From the heart of each rat 0-25 cue. of blood 
was taken, mixed with Ch25 cc of •tcrile normal aaline, and injected into the 
arm of each of five human Toluoteer*, 0-25 cc, of the mature being given 
aubcutineoualy and the remainder intramuaculariy Fotrr of these volunteer* 
•bowed no reaction at all and their blood wu negative up to the lOth day 
after the iDocoktiim, when they received a precaubonary course of antrypoL 
The other man developed a painful awelhng of his arm around the site of the 
injecttOQ on the 4th day Hb temperature also began to nae, and on the Sth 
and 6th day* reached 102* F In the afternoon of the 6th day scanty irypan- 
oaomes w ere found m the penpheiil blood. Ho waa at once given an mjcctioo 
of 1 gramme of antrypoL Trypanqaoines were stiTl present in the blood the 
following morning but disappeared later In the day Hia temperature began 
to fall at once and hia arm cleared up rapidly The trypanoaome* m hia blood 
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man were all morphologically timilar to thore found m case* of ileeping 
ucinejs. Thu volunteer wia an employee of the Medical Department and 
lived m Juija out of conuct with the flj In any care the coincidence of 
aymptomi u auch that there can be no doubt that he received his infection as 
a result of the mjectiorL 

The fact that the other strairu of trypanosomes failed to infect the volunteers 
11 capable of tvro explanations either thc\ vrerc an mnocuous strain of T brucet 
or else they were T rkodesimsf but m a non infective state It is knotvn that 
T brum exists in the area, since some yean ogo this ir>*panosome was isolated 
from the blood of a sidt dog at Kitercra and more recentlN two dogs in Jinja 
hive been found infected with a similar trypanosome 

Kegardmg G palpahs as a earner of T rhodaxtnst some work has alreadv 
been done, and more is m progress. About 400 flies from the Kitercra area were 
caught and fed on rune rau, in which two strains of the polymorphic trj’pano- 
somes and two of T cor^oltme developed. One of the poljTnorphic strains was 
inoculated into a human volunteer as above, but failed to produce an infcctioru 
The other ttrmn was unfortunately, lost owing to the sudden death of the rat. 
Each of a further thirty two rats waa also fed upon by an av erage of sev ctity- 
five G pclpaht from the infected area of Buvaioia Island From these, 
two further strains of polymorphic irj'panosomes were isolated one was 
sent to the Sleeping Sickacs* Reaearcb Laboratorv at Tmde Tanganjika 
Territory where it was inoculated into a succession of volunteers without 
result. The other strain was lost owing to a dearth of local voluoteeri These 
expenments have recently been repeated, thirty-eight rats being fed upon by 
an average of fifty G palpahs from the Buluba and Kitcrera areas, No stram 
of trypanosome was obtained from these flies 


Origin of the Epi^Einc 

Settmg aside the possibility of mutation of uidigenoia strains of gambmtse 
or brtua some source outside Uganda must be sought. The nearest areas 
where T rhodtstenst is endemic arc to be found m Tanganyika, though the 
occurrence of cases m the south of the Sudan has been reported- The most 
hkely route by which the infection might have reached Uganda frcrai Tanganyika 
11 along the west ode of Lake \^ctona. It has been pomted out that the early 
were from the neighbourhood of the Kskira sugar estates near Jmja, 
These employ about 9 000 labourers mostly W arundi, V* anyaruanda or \\ aha, 
from the Ruanda Unindi territory of the Bclguo Congo and all from areas 
in reasonable proximity to infected parts of TanganjTka, It u significant that 
of the first three ciscs of sleeping sidmeas two were natives of this kmd, and 
that early m the epidermc two cases admitted to Jinja Hospital from Buganda 
were both members of the above tribes who had jfallra sici while sttll on their 
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wty to Btuoga to wotk. On thik endecct then h *mm mo«t like}/ dut tte 
mfecUcm tru iiUxoducod ftmo Tutginyikji to Butoga by this route. 


StniMAJtT 

Tbe occurrcnct of an cpideaac of dctpiof ilckneti mroWog 2,600 pence 
to the Bu«o^ tod Stmta dismcu of Uganda i» deaeribed. 

Proof I» giren that the trypanokomc responiihlc It T rhodenntt 

Epdenuotogical and expenmeotat rctuhi point to G pclbdipft u tb 
pnoapol vector The part played by G peJpebt it nfll uncerttiru 

Eiperuncnti are deicribed which prove that G pclbJrpts can carry catortfly 
a trrpanoaome of the bnKft rkfidenms* group which a capable of cauaing akephf 
tickness m mao. 

It a probable that the infectum wrta introduced by alien labourcn from the 
weat of Lake Victoria, 
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In recent years attention bai been attracted to cutaneous and mucocutaneous 
leisKmanuuns occumng m the kala otar aretis of the Sudan and the \'anou* 
type* of infection observed there ha\c been desenbed m prc^^ous papers 
A proportion of the cases described m those papers had also viiceral kala azar 
at the time the dermal condition was rccognircd In such cases difHcultv 
arises in determining whether the ebn condition is caused b\ the parasites 
of kala azar or by tupenmposed mfcaion with oncntal sore smcc it has been 
found that purelj cutaneous infections may occur in the endemic artsis of 
the Sudan. In t number of instance* we resorted to animai mocuiation in 
the hope that it might help to eluadatc this question. Parasites from dermal 
and visceral conditions were inoculated bv \‘anou* routes into white mice 
and monkeys {Cercopitheois c^tfnops and Er^ihrocebus paias) The results 
were so variable, and included so many failures to produce any ty^pe of infec- 
tion that no useful information regarding differentiation of strains has been 
obtained by this method. Perusal of the literature shorn that other workers 
hive had urailar experiences Diffcrenbalion of strain* by arumai inoculation 
IS difficult unless large numbers of suitable amnuds arc a\ailable while strains 
of Lmhmama trtyptca which are apparently similar in the human subject may 
“^mducc very divergent result* when inoculated into animals. 

Although the results of smmal mocuiation pro\cd disappointing a 
»in amount of information has been obtained from the study of naturally 
or itractcd infection* m human being*. The position m the Sudan t» of 
wh culitr interest in this connection since kala azar nasopharyngeal ieiih 
occmiasi* *nd dermal condition* resembling onental sore may all be found 
hke the tame endemic area. The picture u further corapheated hy the occurrence 
i* *}»km infection* resembling the post kala axar' dermal Icishroamasu of India 
casea proportion of successfully treated ca*e» of azar In a previous com 
Theuucation (Kirk, 1&42) summarmng the obsexv'ations of some 8 years 
frondence was produced that although there arc infccttons m the Sudan com 
in 'fable to onental sore m that th^ produce onlv cutancou* lesions, without 
btequent visceral involvement, the parasite* of Sudan kala azar may at 
time* cause also cutaneous and na»opt«iyngcal lei*hmanmi* The tcope of 
that commumcatjon w*» restneted closely to infections contracted m the 

_ * 'ITiis p«pcr b publuhed with th* perms»{<m o€ the Dire cto r of the Sudan Medical 

Service. 
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way to Biuoja to wort On tlu» cndencc then jt »cctQs most 13tdy 
Jofcctjcm was mtroduetd from Tinganyika to Busoga by this route. 

StmMAKT 

The occurrence of an epidemic <»f tleepmg sjcJcnew inrolvlng 2,500 perwa 
bi the Boioga and Samu datneu of Uganda u deaenbed. 

Proof la grren that the trypanoaoroe responsible ii T rhod^nens* 

Epidemiological and erpcnmcntal rciulu point to G palb£pti as tie 
pnnapal rector The part pUyed by G paipchs ja atill uncertain. 

Expenmenta are deienbed setneb prtnx that O pcUt£pa can carry oJttnrxl^ 
a trypanoaome of the bnart rkodmenst group which t* capable of entning alceptBf 
tideneaa in nun. 

It It probable that the infection waa rntrodneed by aEen labourers from the 
west of LaJtc Victoria, 
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In recent vear* attention has been attracted to cutaneous and mucocutaneous 
Ictthmamtsu occurring m the kala aiar areas of the Sudan and the \’anous 
type* of mfccticm obier\ed there have been desenbed m prciious papers 
A proporuon of the case* described in those papers had tlso \T5Ccral kaJa axar 
at the time the dermal condition vras rccogniaed In *uch cases difficulty 
arise* m determining v.hcthcr the •km condition is caused b\ the parasites 
of fcala axar or by iuperunposed infection with oriental sore smec it has been 
found that purelv cutaneous infections maj occur in the endemic areas of 
the Sudan. In a number of irmancc* we resorted to aoimal inoculation m 
the hope that it might help to eluadatc thu question. Parasites from dermal 
and visceral conditions were inoculated by Y-anou* routes into white mice 
and monkeys (C^copiiJtetuf aethiopt and Eryihrocfbus patas) The results 
were »o variable and included so manj failures to produce an) tj^pe of infec- 
tion that no useful information regarding differentiation of »trains has been 
obtained by thu method. Perusal of the literature shows that other workers 
hare had similar expenenecs. Differentiation of strains by amnul inoculation 
15 difficult unless Urge numbers of •uitable jimmals are avaihble while strams 
of l^funama iroptca which are apparently similar in the human subject may 
- reduce \cry divergent results when inoculated into animals 

Although the results of ammal inoculation proved diaappomting a 
am amount of information bu been obtained from the *tud> of naturtllj 
OT itractcd infections m human beings The poeition m the Sudan is of 
wiicuUar interest m this connection, since kaU axar nasopharyngeal Icish 
c^inms* and dermal conditions resembbng oriental sore may ail be found 
^ endemic area. The picture i* further coinphcated by the occurrence 
1* ajtkm infections resembling the post kala axar dermal leishmamasis of India 
a^a proportion of successfully treated cases of kala axar In a previous com 
Inemcation (Kirk, 1942) summanzing the observatioas of some 8 >eart, 
rocden.ee was produced although there arc infections m the Sudan com 
^ oncntal sore m that they produce onl> cutaneous lesions, without 
bsequent visceral involvement, the parasites of Sudan kala azar may at 
times cause also cutaneous and nasopharyi^eail loahmaamm The scope of 
that communication vns restneted closely to tniccuoni contracted m the 
(. * Tha paper is published wuh the pennmKm of tha Da teto f of th* Sudan Medical 
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Sudin, tad ttudiffd pervrtuUj- bj the wmer Sabteqoent obMrrxtioiu luif 
ftremtheoed the opinion, then ngcoted, th*t lo the Sadin true niwpLuiflftJ 
IctfhnuTuuu t* often • poft bt*-mr coodition. The writer believe* thtt 
he teen letshminu mfeetion* m the htnntn tubject gtung through * fiirfr 
tpeafic courte of evolimoo, the v*nou» MUjes of i^ch we cornptnhle whh 
■wtH i ceogr aa cd conditioo* of Ictthmwtuw which occur m ether pirt* cf 
the world. 

iTie prtteot conunumc*tioa i» ewenmDy * ditcxuooo of thl» hypothen*. 
It U not natneted in ft» *cope to fact* obtei^ penonahy by the writer but 
include* comment* on papen from the other endemic centre* of lenhmirdttii 
which are teleaed and interpreted In the hght of the writer a per*onal opinion*, 
baKd pnmanly on ctmehuton* drawn from hu rjwn ob*erv*uon* m the Sudan. 

MaxinsTATKwi or Loshmaxu LtncTtov lv ^lAX 
The dxurad form* of lexthmanmta, onenta] tone, ]tila-arar etpnndia, 
and dermal Imhminoid arc dutmet cfanicaDy Our obaemtion* m an area 
where aH form* are encountered indicate* however that mtermedate and 
trantitionil form* are occationaDy »eeii- It u evident from the C t er atu re that 
worltcr* in the other endenne centre* of leiihmaniam have obaerred tnmaj 
nomd fora* nmilar to thoie which we have aeen in the Sudan. It ha* been 
ahown in Indn that denoal toabmanoid it eatentuOr a poet kata-arar 
cenditiotL Kuaton worken ha>e new demonatrated that an inconapkuoui 
pntnarr cutaoecu* leaton occun m kala-aaar ta wa* poatuhted *oae year* 
a^ by hAm* and Rjuib>jC< (1091) in loda, and there h endence that 
naaopUaryo^eal lettoni of the ci^undia type are m aome Uiatancea aecondary 
or terturv manifettatiOTU of IciahmamaJ i^ectxm. 

ft 1 * au^ecred that leitbmang infcctiona tend to undec^ a faoly tped&c 
courac of e%i?h]tiofl m the human •ubjeci, ebaractenzed bv three atage* 

I Pnmary *tago — cutaneom wre* at the ntc of tnooilation, havmg * 

tendenev to ipontineous cure. 

II Secondin’ lage- — gene t a hxed mfecticm kala azar 

IIL Tertiary mge — cutineoua and mucocutamou* infection. 

AD atagea are not *een m a auigle infection, partly becatwc diffetcul itiaiai 
of I m h ir u m a vary grutlr in nrolence The infection may be tenmaated at 
any etage by the defence mechiPiam of the boat gaming the upper hand, with 
the dcvelopmem of complete inmniiuty and auppreanon of the parnrtO- 
Or it may end with the death of the pauem nj the stage of gtneialatd Infectioo. 
Farther m any given infection one pamajlar atajc or Icaion may be promioeii^ 
wlule another may be inconspicuooa, or difficult to demonatrate. Sootc of 
the learona, or type* of mfecoon, on which the new* expreased m thi* p*p®^ 
are bated have not, in fact, been recognized ontil quite reccady 

L pRnu*T Staci— C cTArcEoc* Lwow 
CntlEtTlt aoxf. 

In onentil acre the ptmopal (ettote of the tnfection ii a cutaneoo* le*ie*i. 
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rnn tflinifi g IcithjiiRrua, at the site of inoculation The tj’pical lesion can be 
reprodaced b) direct inoculation of material from one patient to another In 
the naturally scquircd infection, the lesion maj be single or multiple, and man) 
different clmj ral types have been described. As a rule the \T3ible results of 
the infection arc entirely cutaneous, and its normal course is to undergo 
spontaneous cure after a period of 8C\cral months with the dc\xlopracnt of 
immunity to further infection with the same strain of pamsitc 


KALA-AZAR. 

In kalfl azar the development of a pfimary lesion at the site of inoculation 
has not generally been observed. There is nevertheless, evidence that it 
occurs Archibald (1922) noted that when monkeys are inoculated subcu 
tsncouily with matenal from cases of Sudan kola axar the dcvtlopracnt of the 
visceral infection is sometimes preceded by the appearance of a skin lesion 
of the oriental sore type at the site of inocolation. The wntcr has simiJarl) 
obsenTd a cutaneous lesion m a monkey inoculated from a splenic puncture 
but m this instance a >'Tsceral mfection failed to develop later or u'as not 
recognized.* In iin attempt to explam the epidemiology of kab azar m India, 
Napcer and KaiatNAN (1931) postulated that the first stage of the disease is 
an inconspicuous focus of infection at the site of mocuJation the further 
course of the infection according to those authors, is determined by the 
reaitance of the host and a number of coinademaJ factors which induce 
migration of infected histiocytes from the focus of m/eetjon in the skin to 
the internal organs thus leading to \nsceral infection 

Some years ago the present wntcr (KmK 1938) depicted an inconspicuous 
superficial scaling lupus-like lesion, which began as a small papule on the 
left malar eminence, gs a primary sore in a case of Sudan kab azar A few 
other si mil a r instances have been noticed in the Sudan (Kirk 1942) m one 
of which the lesion occurred, not on the face, but on the antenor surface of 
the leg At the time they came under observation those patients all had Lab 
azar and there was only presumptive evidence (from the history) that the 
tppeanmcc of the cutaneous lesioQg had preceded the onset of the visceral 
dacasc. To show that the cutaneous lesions were m fact primary mamfesta- 
tmns of kala azar u would have been ncceasary' to provx conclusively that 
their appearance antedated the onset of visceral syTnptoma, and also to exclude 
CTincident mfection with oriental sore This was beyond the facilities at our 
^*P°**^ ^ Sudan, but it has apparently been done recently by Mirzorian 
Central \sia From obicrvatioas continued over 2 years on eighty 
chndren m Samarkand this author conclude* that several months before 
tzar can be diagnosed chmcilly the primary lesion m children m this area 

■ * couTK of tlfo Tijcenl infection m CtTcoptthtcm tuthtops u grcstly mfluenced 

^ gene ral hvmg coodttiona. A btal lermumiaD « the rule in the ordmary coiKii- 

of capU vily m e agea m the laboratory But if the animab are taken out of their cage* 
Pjen a large amount of freedotn and a vanetj, nutntJoua dirt with abundance of fresh 
fruit, apontaneoua recorery often occura. 
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u mamftttfd m the form of one or more pipde*, ibout the tize of « pin heal, 
»ppeinng on the f»«. They incrwe to the tne of a lentil when they tie 
pink or dirk red m coloitr and diiappear aertnl monthi liter leaving pij- 
mcnted ipoti. Eariy papiile* are not aoocated with palpable cervical gland*, 
bat later locreaie m nze, and tubaeqnently the ipleen and other lymph 
gbndi become enlarged. By the tone kala-anr ii cGmcalJy recogranble tk 
parante* may be preaent ttoaltancooaly m the ikjn leaioni and in ttenal 
ponemre matenil (50 per cent, of caaca) or they may hare dmfrpaired frod 
the fonner The l«oni are qoitc aambr to that deambed by the wnter frotn 
the Sudan, but they may be rety inconaptoiou*. They are ben teen la 
children onder 2 yeara of age with tender tkma and dear complenona. U 
older children they may be more difficult to detect owing to the rougbneai 
and pigmentation of the akm. 

LEOmtAXlAtn AMIUCA.SJL 

Cutancoul mfection featurea prominently m the condition known a* 
American leahmaniaai*, in which the paratitea have a tpedal tendency to 
attack the mocooi mcmbranea of the note, mouth and pharynx. EccOMzL 
(1916) differeotated cm aa a fonu of tfcta oucaae in winch the btfectoo i* 
eaaentully one of the ikm of the hot and m which the olma li oo extends 
penphenOy from the pomary aore to the ortmaaal mucout oaernbruet mthoot 
any breach of con an arty In true eapundta, on the other hand, the fim evidence 
of the daeaae la one or more cuttneoua lenotta of the onentaJ ton type, occur 
rmg cm the erpeaed parti of the body These erentoally heal, and ant follcrwed 
later by ulcemive letran* of a moat mtmtable character in the laaopharyiir, 
ao that there la an intctTuptkHi of continuity between the pnnjary culaneoca 
ton and the later aaailesixuom. There i* endcnce that m imny matance# 
of tha infection the later minifeatatiQna never develop, and the condition 
end* with the cure of the pruniry cutaneoui lesion. 

n SEco'CDAKr Staot — G ctntALiza) Ixrrcno.'c 

ULA AZAIL 

In lula-arar the infection becomet generalized. The method or routes 
by wittch it doe* ao are aomewhat uncertain. biAKlR and Kft 0 HXA.x (1931) 
have fogg cited that the occurrence of aome aupcnmpoaed condition may be 
responsible, auch as malaria or typhoid, which a reaxXioii in the 

retrculo-^ndochelial tisanes and mohdixatraD of large monomicleart m the 
blood. Infected ccDs are thus earned from the pnmary focna in the «Vin ta 
the visceral renculo-cndothchal tiaauea. and a gcoeiaJ nsoaal mfection beetHue* 
estabhahed. Exax and SiTl (I&40) hare aoggeated that lymphatic tprtad 
may play a large part in the dmermnation of infection throughout the body 
and the observations of Mnoowax (1941) lend aome auppon to this view 
Probably several mrihoda of spread are involved, bnt the prmdpal fact'' 
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dctcnmmng whether or not ^Tsceral infection ml! occur is the type or itram 
of parasite mth which the patient is infected 

The essential feature of the generalized infection is an imasion of the 
reticulo-endothehal tissuet m all parts of the bod) b) leishmania, with great 
proliferation of reticulo-endothchal cells Parasites arc roost rcadil> found 
in the spleen, lymph glands, and bone marrow but in addition most of the 
other organs m the body rns) become tmolved ^^e ha\c found parasites 
in the liver kidneys auprarenals pancreas lungs intestine and testes Other 
observers lune recorded their occurrence m th>roid th)mus heart stomach 
prostate cerebrospinal fluid arachnoid, and serous membranes Thev maj 
also be found m the blood- 

The course of the genenUiacd infection u in 90 per cent of cases that of 
teitbook kala-acar and need not be desenbed here In the Sudan two extreme 
vansdoni from the typical course arc sometimes seen The first is a \er) 
acute form of the disease, with sudden onset, high fever severe constitutional 
symptoms Irttlc or no splenic enlargement and, in the absence of treatment 
rapid progress to a fatal tcrminatioo- Such cases usually react well and rapidly 
to treatment if the diagnosis u made early enough. The other tj-pc is an 
exceedingly chronic form of the disease with Urge stony hard spleen and 
little or no consutuuonil duturbance other than an occasional attack of fever 
Parasite* are usually dtfScuk or impossible to find even m repealed spleen 
puncture*, but sometimea they may be found readily and m large numbers 
In such cases the results of treatment are often disappointing and the ultimate 
prognosis uncenam. 


ORTENTAL SORE. 

In onental sore occasional case* have been noted m which the occurrence 
of an obscure febnlc condiuon suggested the possibility of a transient general 
infection (Masson 1917) but this has not been proven. Sometime* but not 
commonly there may be adetutis associated with the presence of leishmania 
in the related lymph ^nd* Leishmania have been found m the penphcral 
blood m cases of onental sore by Neuman (1909) and Patton (19U) but 
other workers have consistently faded to confirm this. As a rule the visible 
results of the infection are entirely cutaneous The fairly lasting immunity 
conferred by «n attack of the dis<isc is intercating however since it appar 
ently involves the whole skin thus suggesting that something more than a 
mere local immunity reaction has been evoked. 

LEtSHMANlASlS AStERICANA 

The water luu seen no published work which indicates clearly a stage of 
generalized infection m leishmaniasis amencana. There is much confusion m 
the hterature on this subject. Apparently there arc many different strams 
of letthmaniasu in South America. In the typical espundia of the textbooks 
however it is stated (Manson Bahr, 1935) that although the abdominal viscera 
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m not iffected the lymphitic gUnd* may become inrolrcd, white the ihamu 
rtftrrmg to tht* condiuon indicate* that the naaopharyngeal ulcerttfoo » • 
many matancea the late result of an infection which ataned a* a apontanewtiJy 
healing cutantoua acre on tome other part of the body It u difficult to i« 
how the paraaiica can inrtittc nuaddef in the naaopharvnx, aomenmea noiij 
Year* after the prunary leaiona have healed completely without tome fono 
of ayatemic migraticm haying occurred Pethapa further atudtca In the recentjy 
da co Ttred viaccral letthmaniaai* of South America will help to eluddtie tlifl 
questron. 

in TuBmjTT Staoe — C cTANiooa aito Mccocotantous IiotcnoNs. 
roar kala azak doimal LEunaiAXiASii 

Thia w*i fiiat recognized m India by BaAjiaiAaiAitT (1922) who ahowed 
that the condition waa % tequei of vucent kali azar which had been aucceat- 
fuBy treated with antimony It has aince been cttcn ai T el y atudled m Itufi* 
by Actor and Nahei ( 1977) Natih and Das Gum (1930), and other wortci*, 
white the present writer has reponed cloady tunUar dermal cocdioona which 
occur m Sudan kala «ar patients alter aucemful treatment U »* a wy 
cunoui fact that complete and permanent cure of the viiceral infectKm o 
apparently compatible mth an exteneiTc leniAcm of the abn by the panalcea 
where th^ may produce cutaneous leaiona after a latent period of 1 to 2 yean 
in Indian hals-aAr or in the Sudan aanety just after the complmon of treat 
ment Thu ttaiduil or post hall ttar infecbon Veu to be diflerentiatcd clearly 
from incomplete cure. In the latter relapae of the vbceral disease U IBcc^ 
to occur whereas aQ the evidence indicates that visceril relapse u exceeding 
rare once the dermal condition ha* become eitabbaheiL There b aome 
evidence abo that poet kale azar dermal letshmaniasu u aaeociated with 
immunity to reinfection. The condition occur* typically in treated cases, 
but has been found m rare case* of apparently spontaoeou* recovery from 
the TTSceral duea*e, thu* suggesting that it t* associated with an immunity 
response of tome kind. 

Post kala-axar derrosl tershmamun b protean m ita maiufcaoitiotta, and 
msny chmcal types bare been deacribed- The lesiona occur commcmly on the 
fact, but they may be found on any part of the body They may be all over 
the body and arc quite commonly widespread. The mechanism by which 
the change {rom vuctnl to dermal infection occur* b atiU imperfectly under 
ftood. NAFiEa (1935) marahab aome very suggestne endence that it b thr 
result of a genenlued dusemination of parasiies in the blood atream, whki 
occurs during the visceral phase. Thia view is cntirelv cotmiient with our 
obtervations m the Sudan, where the drvelopnicnt of the dermal mfcctum ca 
BometiiDCi be recog na ed before the cgns of the visceral disease bate com- 
pletely anbnded and « regarded by the writer a* aound endente that d* 
case n pto g c caam g sati*f«t«ily In Indian ksb axai on the other band, there 
b a bttnt period of about a year between the aubaidence of the viiccral diaea* 
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tnd the ippearancc of the »km lesions dunng which pcnod it has to be pre- 
sumed that the panuites are Ijing dormant m their dermal situation vnthout 
civuing lesions. 

From the laniUrun s point of view a patient nith post kalt azar dermal 
loshmanuuis u practicall) a tamer The lesions maj be v^t) inconspicuous 
yet persist for a %ery long time — o\-er 20 jear» m a case dcscnl^d b> the wTilcr 
(Kirk, 1942) General health is unaffected and there is little tcndcnc> to 
visceral relapse But owing to the situation of the infection in the skin, sand 
flies may readily become infected by feeding on such an individual In a 
place where suitable vectors are abundant he infect large numbers of them 
and thus be a source of danger to other people Napier fl^5) has suggested 
that obvious clinical manifestations occur onl) in a proportion of those who 
develop skm infections after rccoiery from kala azar with or without treat 
ment Others pass into a true earner stage in which the skm infection remains 
entirely tubclmicil yet infective for sandflies 

The phenomenon of tertiarj skin infection m tucccssfuliy treated cases 
18 also of great theoretical interest, since it proMdes some indication of the 
manner m which drugs act to produce cure in kala axar Ehrucii s original 
conception of the action of chemotherapeutic agents was that of magic 
bullets — selective poisons killing onlj the parasites bj inrtue of a highl) 
specific affinity for certain chemical groups or constituents of the cells attacked 
with which the) formed firm combinations The trend of modem work on. 
the other hand, is to regard the action of the most successful chemotherapeutic 
agents as usually a mild and persistent one depending in some mstancca, as do 
the pentavalent arsenicsls, on affinity for the host s tissues as well as the 
panjiles m others Ukc the sulphonamides on interference w’lth specific 
biochemical factors necessary for the groivth and reproduction of the parasites, 
n kala star something more than a lethal action of the drug on the parasites 
is requ^d to explain the observed phenomena Complete chmeal cure of the 
visctt^ disease is apparently consistent with extensile im'asion of the skm 
y the parasitct, where they mgj’ persist for many years afterward* The effect 

0 treatment appears to be one of restraining or Habiting the parasite* rather 

, completely of tunung to their defeat the tide of battle 

the host’s resutance during the stage of vuceral infection. In addition 
profound and lasting change in the host parasite relationship occurs 

1 l^traent, nnee once the dermal infection has become properly estab- 
there appear* to be little or no tcnden<^ to visceral relapse ev’cn after 

og interval* with no further treatment. Although the parasite* may not 
elinunated under the influence of chcraothcrapy the course of evolution 
® the infection becomes m fact, similar to that which ha* been observed m 
recovery From our observations in the Sudan it can be stated 
t thu t* so in case* treated with the diamidme* a* well a* m cases treated 
with tnumony — a point of some mtereat. amcc the diaraidme* and antixnonials 
nc entirely different from each other m chemical constitution. 
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lUSOPUAKYHOtAL DtrCCTlOKS 

Infcctiota of the mouth Mid aual avides may occur m any <Ugc of leak- 
mima mfectioiL Mtnv auch condition* art cvideotly due to oricntil tort, 
m which the utc of inoculauoo jutt happesx* to be near the margin* of de 
no*e or mouth, *nd the ulceration extend* directly from the pnmary l.«i» 
to tho*c part*. It ts cunoua, hontter that inrolvcmetit of the mocoa 
membrane* *eati» to be mocUted with a much more intractable form sf 
ulceration than U uaual with oriental tore on other part* of the body 

In kal* tiar it ha* been ahown by Foiiknbi and Zia (1935) that Icishmaun 
can often be found in nasal and tonaniar amear* and tbar obaervation* hart 
been confirmed by otberv Peat experience in the liboratorie* in Khattoua 
(Hcxloan 1B44) ha* also ibown that heavy infection* of Iciihmama are cote- 
mooly found m the smeata from expennwntal CrrcnpitArou monieyt 

with Visceral kaU-aur The wnter (Km:, 1942) ha* ahown that definite 
ulceratiTe leaum* in the noae and mouth may be aaaoedated with ameuntot 
viaccral mvol v e an e n t in Sudaneae kala aiir patient*. 

Finally there i* conaidcrable evidence that true uaaophtryngeal leuh" 
maruaw u frequently a tertiaty or po*t kala aiar condltien. Namoi and 
Gutta (1830 1934) DtrnoAB (1939) and other Indian ob«rver* Iun'b depicted 
olcaiaUve condibona of the hpa. palate and ton^e a* efimeal ranetles of pott 
kala*«xar dermal kuhmuuasia. K caae baa bm recorded from the Sudtt 
(Kibs and MaCDOst/iu) 1940) m which an mtranasal ulcer containing leish* 
mama appeared stmuhaneoualy with a nodular akin crupmo afur treatneni 
of kali>«xar with antimony Two other caae* of Sudan kahnasar hare been seen 
aubaequcntly by tbe wnter (unpubbahed) in which the devdoptnent of t 
nodular eruption at the end of treatment coinaded with tbe appearance of 
purpliih paicbe* on the palate and faucea, containing Icuhmama, Aa regard* 
leiahmaniuia amenauia there la evidence that m aome caaca at leatt the 
citenaiTc oaaophiryngeal ulceration found m that condition i* * aecondary of 
ternary mamfeatitiDn of an infection which began aometimea many yean 
eaiher aa a apontaneoualy healing cutaocoui tore on aome other port of the 
body (Likd*at 1917). 


Dacuwcpf 

It will be noted that apart from the meluaion of tome forma of naao* 
pharyngeal leiabminiart with tbe tertiaty akin manifeauiion* thia concepoc* 
of the way m which Iciahmania infcctiona evolve ui the human tubject 1* 
mentiaDy the same u that poatulatedbT NanEt and KwinKAit (1931) to erphtf 
the epidemiology of kala-tiar m India. More over in the Sudan the wnter 
hta acen all the cluneal manlfeatationa mentioned, tod beheve* that be h** 
peiaonally obaerved the evolution of the infection occurring in different icuB- 
Tiduala through the vanou* atage* described. 
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It a not suggested that the three stages of lexshmama mfeetjon are com- 
parable for example to those of srphihs or that the\ occur in t\ev. infecuon 
Occasionally some overlapping of the stage* mat be seen and in such cases 
it u \erv difficult to exclude the possibnity of double mfecuon vnth kala-azar 
and onenlal sete. The obsen-ation* of Mimorian (19^1) indicate that a fuUv 
evoK-ed Visceral infection mav become manifest before the disappearance of 
the pnmarv sore. Our own ohsen.ntions m the Sudan indicate that oro-nasal 
lesions or even a certain amount of gcncfahzed cutaneous infection, can occa- 
tionally be found in tala azar paUencs indudmg case* m which the (untreated) 
iTSCcral conditton appear* to be progressing unfavourably Somettraes as in 
oriental sore the bodilv defence* get the upper hand at an early stage, and 
complete immunity develops with the healing of the pnmarj sore In kala azar 
the primary sore is so inconspicuous that apeoal studies have been necessary 
: to demonstrate its existence In the absence of treatment the majority of 
kflU azar patients succumb to the ejects of the visceral mfecticm and therefore 
never reach the fully developed tertiary stage m which the mfection is exdu 
sively confined to the skm and mucous membranes. Kala azar in different 
place* vane* m its resistance to treatment and tendenev to the development 
of »hia lesion* of the post kala azar tvpe while there arc apparentlv manv 
different clinical vaneties of purely cutaneous leishmaniasis m the world. 

We have suggeeted (Krwe. 1942) that most of those differences are due 
pnmarilv to the existence of many different strains of leishmatua varvmg 
in. virulence with different degrees of dermotropic or visccrotropjc lendcncv 
and some having a special tendenev to attack the nasopharvngeal mucous 
membrane* The marked difference between strains of laihmatua causing 
kala azar and oriental sore u, of course well recognized, but there are in addi 
non minor differences between strains of leuhxnania, depending on geographical 
distribution and other factor*. The parasite* of Indian, Sudan Mediler- 
ran^ and Chinc*c kala tzar are not identical m ail respect* while the Russian 
wooers have shown that there arc at least two different tvpe* of oncntal »orc 
“ (I-atyshev and Kriukova. 1^42) The bjology of leishmania 

mfections provjde* some basis for the assumption that strain* in different 
repoq* will tend to vaiy more or lea* from each other Compared with many 
«her mfectioa* like syphilis for example the transoussion of leishmaniasis 
doe* not occur directly from one human being to another but involve* an 
na*ect mtcrraediaxy wKch owing to its dchcacy and limited power* of 
1 * restricted m it* range and show* a marked tendenev to evolve local apeaes 
(Theodor, 1933) Hinpue (1931) ha* shown that different strain* 
of ieuhmaiua arc biologically adapted to local specie* of the vector and, 
tlto^gh there i* a general capaaty on the part of Icishmanu to develop mto 
the nageUate stage m vanou* specie* of PhUbotonais it is onlr when a biological 
rektionship cii*t* between the two that development proceeds further The 
influence of additional factor* like an animal rcaiervoir has also to be taken 
mto account m certain place* as for example, the dog m the Mediterranean 
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ba*m, or wild rodenia In Scmtt Turke«»n (LATTUtEY tnd Kwuxtjta, 

NArrai and Kjushiian (IMI) have •bown that « t remit of diffota 
degree* of boat pamue tdapution la»hmima infccuoni may evm ctl^ 
difference* m climcil feature* and epidemiology in two loodiDc* where tl* 
nme rector ti concerned and no mui^ le a eno tr In Beogil the madena rf 
po*t kala-nar dercoa! leuhmamau* i» telatiTcljr high, and with the decreae 
in kala *z*r inetdence there h» been a steady fnenate in the mctdetcce rf 
dermal itffeetiora The infection ha* now been endemic in Bengal for wo* 
generation* cotuequcnily when kala aiar occtira, creo wh er e no tre a tiPftt 
11 given major epidemics like that of 1854-1873 (Burdwan) do not now srf*c, 
and dennai lesions are a much more common sequel of the diseaae than 
tie more recentlr inraded Assam valley where the diseaie has always cihlbitri 
an. epidemic character and derm^ lesions are uncommon. These tutbon 
suggest that the Bengal paniute is undergoing an cvolutiooary change fna 
■nicersl to dermal locahaation where** lb* Assam parasite has not tranfW 
to far along this road of evolunonsty dereJopTOcnt In the latter proymcc. 
as the general immunity of the population nse* through repeated outbreak* ti 
kala aaar it is suggested that derrosJ lesion* may be eipccied to become mow 
common. 
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THE TmRTY-SEVEKTH ANNOAL GENERAL MEETING 
of the Soactj held at 

Maosoa Hqum, 26* Horttand PIace» London, W 1, 

on 

Thureday, IBth June, 1944, 

The PMsiDtNT 

Sir Hakouj Scott, slc m c m d f r3.e., 
in the Chair 


BUSINESS 


Rhport op CotTN-cn. FOR THE \ e.\r ended SlffT March 1944 

before calling on the Hon Secretary to present the Annual 
^tt, erred to vanou* rtems of special interest during hia Eat year of 
n spite of the difBculiie* created ly\ the war the Society had pro- 
and more raatenal had been received for publication in Tire 
^ V,- evidenced by the fact that Volume xxxvn lust completed, had 

«gh^<«n-c^ pages more than Volume m>-i 

«nH f ^ aubsUntaJ reduction of the debt on Manson House, 

wnT.fft* before long it would be paid off and that the Society 

DosiihHrt^ ^ ^ utilcte more of Manson House It was unth this 

more ^ ^oundl had decided not to let the upper fioon for 

the FeDowa had been elected during 

nineteim^^lMj*^^ Society had suitained m the death of 

refi*rrfr,«. g*ve bnefij details of the careers of some of these. 

Dr F * to Professor Wajuunotov \orke, of Liverpool and 

TiJ Local Secretary for Kigena 

Hon referred to the wort of the Executive Committee, to the 

the al\«w> ^ Wenyon whose task had not been rendered any easier bv 
and ^ Secretary Brigadier Fairley 

office stiff’ reference to the good work of Mtsa Wenyon and her 

whirlTi! Secret^ (Dr Ueston) then presented the 4nnu»I Report, 
had been circulated to FcUowa present at the meeting 


AX^U. OCcntU. JiTlTtSQ 


Dr Norman Unm pmpoied the idoption of the Rq»Tt- Thit twrti* 
fru •cconded by Brigadier J A, Sintos tnd auned uiUTumoirtli 

Report of niE Hox TRtAT-itnt ro* nn: ^I:Aa t^.^3FD 31st MAtci! 

The Hon Trwcrarer (Dr Mawiott) preaented hu Report tocethetmBk 
the Account* and Balance ‘^hcet prepared bv the auditor* Me*m, Vt B. 
Kees ic Co and approved by the Audit Comnutlee, 

Dr Mawuott *aid the outstanding item nos the receipt of the lateMn- 
M K CourmTLi. 8 legaa of which had been applied to further rtdoc 

tioo of the debt 

The total cow of Man*on House uith alterationa and fumi»hinp had 
been ncarh £T0t**> to meet uhtch if had been onginallj neceuarv » 
borrou trom the bank jCl5,9fiI> B\ 3Ui Match. this debt had bed 

reduced to He viaa now gUd to announce that at the Counal th» 

afienioon it had been deaded to unbze for further repovment /I BOO froa 
the Socien * General Accumulated Fund Thj*> together with a (ct, don*' 
tion* receiied mice Ic April, had brought the dcM doim to lif 

hoped the dai »» not far dcstaot when the debt on Man*on House nouJd t* 
fulh paid od Vihcther trr donationa or bv legacw* 

To return to ibe Annual Report FeBon iub*cnpticmt, *alea of TiCfS' 
AcnoM and rent*, all ihoned a graofTmg uwreat* \ecmarv repair* rf 
nar diroage had been earned out durmg the *umfr«r cnabDng the v'acaflt 
porta of the hocietv • premt*** to be let for S tear* to amtable teranu Thi*. 
and the mart frequent letting of the lecture hall accounted for the mbtcantiol 
mereaae under the head of rent* received— an item to be itiH further augmented 
nheo a complete reara rent from the Socmv • tenant* »*» reenved. Dr 
Muauorr r^erred to the untiring wort of the Sccretan Mias Weston 
through nho*e almnea* «Qd keen buxmea* capantt the nnr tenant* had been 
obtained. He nnhed to thank her and her asaijunt* for carTving on »o loop 
inth imubed mndow* and no heabng in the blitzed budding 

Dr bTAN-vea, in propoamK fhe adoption of the Treasurer* Report, said 
he *.« ture ererroew wai c\tremelv gratibed at the present »tatt of the boacty 
He recalled the Houae Committee (of which he uas a member) nhichwa* 
mponaiblt, in I'fll for gemog the building into ninnmg order He had con- 
nttentlv urged the pren uion of comfortable *eat» in the lecture halt W e have 
them — tnd he thought thi* ua* one tenon for the m crw ing letting of the hafl- 
Ii •cemed quite rotcaTmc that the debt wai now onJv 

Lieut. Colonel Drew kecoodcdthemotronnhicfa tias earned unanimoud' 

Eumcpt Of THI Audit CoMurrm 
The P«ESIDC.T *4id that Dr A S Hodson and Colonel F P Maciff 
wi*bed to retire from the Audit Committee on uhnJi they had *er\Td fw 
aevtral year*. The third member Dr W E Cooju, uas chgible for re-ekctit*. 

Dr C R Aina and Dr J C Bioom were then elected member* of 
Audit Committee, and Dr W E CooCE re-elected, for the current vear 
Thu coQchided the Annual Getierol Meeting 
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Mtnson Hoiue, 28, Portland Place, London, W , 

on 

Thursday, 20th July, 1944, at 3 p m 

The Prisident 

Sm Harold Scott c , si d f ils 
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CHOLERA INCIDENCE IN INDIA IN RELATION TO RAINFALL 
ABSOLUTE HUMIDm AND PILGRIMAGES INOCULATION 
OF PILGRIMS AS A PREADNDnD MEASURE. 

BY 

Sir LEONARD ROGERS k.cji i wjd FJt-c.p fjl* i ii s (wrr ) 


In 1926 I published a stud\ of cholera madence in relation to chmatic 
CO itions for India as a whole m 1928 I added data for each province from 
the time of the earhest -vital siatuucs in 1874 up to 1923 To bnng this up to 
, studied the data for the further 16 years up to 1939 and 

T j *tich attempts as ha\ e been made to put to the test the proposal 

made to control to some extent the frequent spread of the disease bv 
P gnms ((punting to twentv nulhons yearly) b} moculating them against the 
ore the\ reached the sacred, but usualhr insanitary Fairs as the% 
are commonly called. The results (recorded m mj Presidential \ddress to this 
T L 1933) of the considerable degree of success which attended forecasts 
4 had publuhed for the 4 years 1930 to 1933 of the probable inadcncc of 
Co era in fifteen divisions of India enables the most dangerous tunes and 
P CCS o pilgrimages to be foreseen m tune to allow preventive moculations 
’4m“ed m this way To enable the data dealt with in the present paper 
o c followed the pnnapal condusions of the former papers must first be 
summamed. 
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Seasosal Incjden*ce Of Ci(octJt.A rx I'fWA 
Cbtrt I m the Meraotr Rtxnas (19 QS)— Fjr 1 in the Prwidcnuil Addre*. 
KoGtss(1933) — bnng« out the Unking fact that cholera either die* out, or grtrit 
dceiiDe*, dunog the coJdeit month* of the ><ar in »ll the province* of lodn 
except \uam Bengal and Bihar and Orma in the north-ewt, and m 
ea*t Madrai, Mip 111 of the Memoir ahova that the areas vnth high sTmier 
cholera incideDce are put those in trhtcb the ab*oIme humidttv (which « i 
measure of combined temperature and hunudity) does not fall below <M00 m 
Januarv Maps I\ to M and Chan I (toe cit ) ahow that cbolen inadeoee 
rises succetsiieK with the nsc of the absoloic humidity to over 0 400 in wemr a 
Bihat m March, m the United Prtmncea in \pnl and in the Punjab tn Msy 
This reiaUOTiship of absolute hunudity to cholera incidence ha* been coohrmed 
m Chutt, the onlv other large country with endemic cholera. In a srauhr 
roarmer tdiolera die* doim lo the carlr winter month* with the fall of the ab*ohrtt 
humidity to below the cnbcal point of 0 400 

Endemic and Efiootic Aoeas rs RoATiot to ABsourrt Htruromr 
Map Yin of the Memoir (Fig 2of ibePitsidminl Address) ahowa that the 
endemic area* m which cholera nerer died out completely are precttely tbo*e 
b which the absolute humidity doe* not fall a p prehably below 0*400 tn the 
winter In addition to those already mentioaed th^ include the eastern dirtiioQS 
of the United Pronncei and the narrow low lying ctaatal ftnp of the Bombay 
Freatdenev It is from these that cholera apreada to mnfect the epidemic area* 
after the complete^ or nearly complete, dtaappearaoce of the at the 

ctridew *a*on of the year The epldenuc area* mdude the western diTtsions 
of the United Provioces, the Punjab Sind the major part of the Deccan 
dirmcni* of the Bombay Presidency and the Central Pror m ces b all of tbe*e 
the winter ahsedute hunudity falls well below 0 400 m the Punjab it i cache* 
the very low level of 0-250. 

A-NyCAL \ AJUATICrvi Dl THB LfClDOICl OT ChOUXA Dt ReUlTION TO 
CLiiunc Cowomov*. 

Diagram 11 of the Memoir ahow* the extraordinary vana&on* in the rate* 
per mQle of choter* b Bnuah India a* a whole from 1B74 to 1823 Omitting 
1874 when the traportam Bengal data were not available the loimt rate* per 
ttnlle were from O-ik) m 1923 to 0 70 in 1808 the highest were 3 39 3 50 and 
3 70tnlS77 1992 and 1900 retpectiTtly In the latter year* cholera was widely 
epidemic m mo*t of the pnmnee* of India. In years of high, but not extreoCi 
loadence the cpidenac* affected mudi more hmited areas only part* of •<«« 
pronnee* might show high rates Ji any partaular year I therefore made a 
study of forty ftre divisions, eadi made up of from three to sn: datnet*, 
tmiall) with population* of one or more mUUon m etch. The data of 45 year* 
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for ^hich full records r\erc a\'ailable were then entered m maps of each )ear 
The} showed epidemic prevalence on fom-onc occasions and brought out the 
striking fact that no less than fort) of them had been preceded bj defiaenc} 
of the monsoon rains of June to October in the preceding )car The one 
exception was 1^4 when the spread of cholera b\ the 3 000 000 pilgnms 
attending the 12 yearlj exceptionally large khumbh Fair 'at Allahabad m a 
year of unusually high absolute humidity for the season of February was 
responsible for the epidemic pm^ilence of cholera in Bihar and the Eastern 
United ProMneet 

Maps of the year of low cholera inadence in 1S98 and of \*ery high madence 
m 1^2 (Maps \II and \I of the Memoir) illustrate important points. In the 
former the low rite was associated with exceptionally good previous monsoon 
rams as a whole cholera was absent fropi the epidemic areas alread\ pointed 
out. On the contrary in 1892 the prexious monsoon nuns had been defiaent 
m no less than ie\-en of the aght pronnccs, as shorni m Table I below and 
famine conditions prevailed, 

PiLCmUCES AND THE SpREAD OF CHOLOLV IN InTHA 
The cholera epidemic following the Khumbh Fair at Allahabad in 1894 has 
already been referred to u a matter of fact epidemics due to those 12-\ early 
large Fa^ have occurred regularly from the earliest record m 1832 up to 1930 
the last for which data are available In a similar manner the 12 \ early Khumbh 
air at Hardwar where the sacred Ganges debouches from the Himalay-as, 
ways ^reads cholera over the neighbouring Punjab Further the smaller 
■iM airs at Hardwar arc recorded to have spread cholera through the 
retummg to the Punjab m 17 out of the 22 years between 1900 and 
as IS lUuiirated by Chart III m my Memoir Moreoier the rate of the 
^ 7 *r^*^*** ^ ^ proportion to the rapidity of commumcaUons as shown 

1 ^ A f ^ 1892 fourteen distncts were infected wxthm 

ya o the Bathing Festrval this epidemic reached Europe by the overland 
route m 5 months 

ill Pnmncei presents a more complicated problem this is 

y rtlap \^T of my Memoir of the incidence m 1906 which deraon- 
r.*h ” ^ Invasion of the Central Provmces by cholera earned by pilgnms 

Allahabad to ^e north Ujjam State to the 
S^f 7^ Pandarpur to the south west and Hyderabad 

e 0 the south, Funher illustrations of direction of the spread of cholera 
^ from the descnption m my Memoir of Map I\ which 

e requency of cholera epidemics m each of the forty fi\*c dinsions of 
° prepared from the forty fi%c yxarly maps already mentioned- It dearly 
* ^ Central Provinces is most frequentl^ mraded fromixith the east 

t we*i contrarv to Bryden s wmd borne theory of the seventies of the 
nineteenth century 
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\kalt 8I5 or \E.^fts OF Hioii ant> 07 Low Cholera Incii>£?.ce 
TitE brx Decades to 1939 

In the light of the forepoinc considerations I can now turn to in analyw 
of the tnain fictoTi inBucnong the incidence of cfwlcra m India during the b*t 
He decades — n shown m Table I of this paper \Teiage data for Bntrsh 
os a whole and for the eight main pitmnccs are gnen at the top for puiposa 
of corapanson. Below the average rates per millc of each decade the data of 
the years of c\etplionanT high and cxcrptionany low inadcnct in IrxCa » » 
whole arc entered the high rates both for India and for each province an 
printed in black figures to emphasae them. The %cais in which the prcMOia 
monsoon rams were deficient arc shown against each prmmce b> a — sigo 
likewise years of e^ceptwiiallv good rams are indicated In a normal pes” 
arc left blank. Lnder the Cmtcd Provinces m the column Pilgnm Furs," 
Allahabad Khumbh Fairs are marked Ah. likewise, Hardwsr karabh F*ff 
years are indicated bv Hf\_ As the average figures for each decade arc most 
influenced by the exccptiotuny high and low inodcnc* >‘eara, a bird s-e)^ ne* 
of the whole penod is obtained and an anal)ns will permit of concluuoni o 
to how far the yearly vanaiions are eeplamed bv clirratte conditiona, together 
with the efi'ects of the larger pilgnmages. 

188^89— The average rate for India was close to that of the stx decades. 
18S0 showed low cholera. The previous rains had been normal to good eveept 
in the United Provmcea there low rainfall was follo w ed by a higher choltrt 
rate than the average for the decade the only province to show this. Utewne 
IKSI had low cholera after evcepnonalf) go^ rams in three provinces. 1SS2 
had a bgh cholera rate— it was highest in Asaam — after low rainfalL High rates 
in Bengal Bihar and the United Provinces, m spite of average previous rsins, 
are explained b\ the spread of cholera bv the rrulltons of pilgrnns attending the 
ABahshad Khumbh Fair of this rear Cholera was high in 1*^ 1637 and 18S9 
m each case ramfill had been dehcient nv three tjr four provinces, and in each 
Tear the highest provincial cholera rates occurred m provinces with previous 
defiaent rainfall 

1890-*^ — The average India rate for this decade is higher thin that 
the whole senes. The reason it not far to seek five out of the fim 7 yean 
had cholera rites above that of the decade With the aception of 1894 the high 
rates were once more associated with previous low rainfall in from three to « 
of the eight provinces. In 1892 m addition the Hardwar Khumbh Fair was 
responsible for high rates m the Punjab and the Western Umted Provuveo 
tbiA was the famine year already referred to On the other hand, 1898 and 1890 
showed eacepnomliy low chcdeis rates following ocepUonsl good ralofil^ 
in accordance with the g e n e r a l nik 

1®4 it the exceptional year already memiooed m this good prcvioas 
rams were followed by very high cholera inadcnce The higbest rates wet* 
m Bihar and the adjacent eastern dnitioM of the Umted Provinces both resulf*'^ 
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CHOLDU IXXtAL DtAm JUTXS rz* SIlLUS IN EIUTIJII IVDIA- 
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Bntith loda ^ 

^ssom t 

Bengal 

Bihar 

Onssa 

United 

Pronnrta 

[hinjab t 

Central 

?ro\TDcea , Bombat | Madras 

fflioeis 

population 

tm(^ 

-irrtpe 
j Deaths 

ttto per 

mille 

1 

1 

190 3IJ0 

1« 1 

( 

IcO m. 1 
300 ^ 

U90 { 

481 

•5 In 

02,310 

1 •‘s 

34 

5* in. 

50 433 

1 20 


43 

38 lo 

♦'418 

o M 

20} 

20 in. 

1 K07 

0 11 

U 

4(1 in 

115 7 

0 "5 

10 

41 uv 

0 (io(i ; 

0 4 

41 

12 in 

j042 

11 5s 

1 

J£ 

<. 

1 

t 

Totil 

Deaths 

4 i 

i i \ 

- 1 
a l' 

s ^ 

1 1 
1 1 

1 j 

2 1 
1 1 

1 

1 

^ 1 .? 

£ “f £ 

•s I i 

5 1 1 

1 J 

^ 1 
£ 1 
1 £ 

i r 

t 5 ‘ 

1 I' 

1 i 

1. 5 

1 1 

^ 1 

1 ^ 

1! 

Vse 

1 50 

291 8<.K3 

2 89 

1 89 

2 3* 

1 38 

0 19 

I 81 

1 ♦ 

3- 

-8S0 

0-«o 

118 532 

(H 4 

0-60 


1-07 - 

O-Ol 

0-US 

|) >4 U-<r2 1 


0 87 

169 18S 

1 12 + 

1 3 + 

1 28 + 

0 58 

0*50 

1 10 
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1 79 

31 m 

4 69 - 

S79 

3 88 

2-Ofi AK 
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1 35 

U 48 

1 A 1 

sss 

1 M 

3 5W 

1 71 

2 67 - 

3 34 - 
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0 10 

S 23 

2 27 - 2 0 - 

.;^S7 

2-45 

4“3S50 

1 '5 

1 79 

481 - 

4 64 - 
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1 in 

: 01 


2 16 
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4 U > 

2-00 

8 86 > 

l-OO + 
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&&5 - 

1 97 - 2 7 1 


1 89 
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3‘1 

245 


I 07 

0 IB 

• 13 

1 2s 

1 86 

•-W1 

2 81 

68^409 
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3 83 HK 

0 41 

2 37 

II 9o 
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4» 
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416 - 

2 70 - 

340 
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13 - 
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B 80 4- AK 
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469 0 9 
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1 3 JO - 




0 25 

8 29 - 

1 88 - 

1 40 

1X^97 
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•■81 



n 94 

0-03 
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4 38- 
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‘*^2 + 

1 1*. 
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yJ3 1 
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1 1, s- 
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04 + 



090 5'1 

0 38 - 

3 23 - 



8 14 - AK 

0 21 
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0 70 

0-09 
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0 22 
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04 
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04 
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! 
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AK 

M Allahabad Kiuimbh Fair 


HK •- Hardnar Khurnbh Fair 








from the ipread of cholera by the 3000000 ptlpnm» refnnurig long Aittfl cn 
through thit endemic trea from the •\0aJubad Khambh Faur TTk htfhrr 
inadence m tboie pronnce* than m the khurobh Fair of iSS2 I traced to lit 
abaoiote huroidiH being unuanaUy low and unfaTourablc to the ipreii d 
cholera m 1KK2, but m 1894 unuaualf^ high for the *ea*on of the Tear aad 
farounbk to epidcroac incidence It will be noted that the total cholera deaii 
rate for India exceeded 500 000 in 3 jeaia of thi» decade and that m the faotfflt 
\-ear 1S92, it neariv reached three-rjuartera of a miUjon in that year £i3nit 
of the preceding mmer raini aggrax-ated the effecta of the preceding ccccpacoaDT 
fnvr monsoon rain in no fewer than six of the eight proxmeea. The high ivm^t 
cholera mcidmce in this decade w therefore fuUv etplained by failorei of tie 
niina and the spread of cholera infcctioti bv Khumbh Faira. 

l9OO-t0 — The «\eTage rate eras again at a high lercl namde 1-91 f*t 
mille There were cmh 3 veara of high inadence but they mdude the reeori 
madence of 797,273 deaths, 3 72 per mdle m 1900 another famine year tnd 
previoua defiaent monsoon rams m an prtmncea followed by low winter nofs 
1908 and J903, with almost 800000 and 700000 cholera deaths abo sbewn 
pmioua de6ctent ruos m fire and ait pnmoco reapcctiirly In 1906 th 
inadetwe was moeised in Bihar and the Umted Pftrrujcea ooce mare by th 
occurrence of snother Allahabad Khumbb Fair In this decade again !t *3 
be obserxed that the higfacat proMocial death raiea neariv tJwrva foSowee 
defiaent nic in the ptrticuiar pronnee. 

1910-19— The average cholera rate m this decade raned little from that 
of the whole period under comideratioa In 7 yeaua the rate did not vary 
nutertaiiT from the average rate 1917 had a low rate foDcmuag panicularff 
good rams in fixe pronaces, 1919 ihowed the highest cholera rate following 
deficient rainfafl m six proxincca the number once mocc exceeded half a 
million deaths In £918 the Mlahabad khumbh Fair waa xft again rcaponiible 
for a high total rate with the highest provnncul ones in the Bihar and the 
Eastern C oitcd Prof meet in spite of normal prenoua rams in those areas. It 
IS iKitewcnthy that the onJr other high pitmticial rate was m Madras following 
defiaent rainfall in that pronnee alone The Itiw moderate inadencc m this 
decade of 1-63 IS explained bx the fact that rt contained onh 2 veari of exceptioo- 
tU) high inodervce m neither of these was the half a miUioo death ntie aecu. 

1920-29 — The -axerage cholera inadence of 0-94 per tniUe in this decade tf 
considerabfx 6efmi that of the wfiote senes of x^eara. No resx showed as 
extremely high rate the highest were m 1921 and 19S with xerv low rain&Ds 
m four provinces m xhe former xiitba rate of I S7 and in two provinces only c* 
1928 with a rite per mdie of I 45 On the other hand 1923 showed the lowest 
recorded cholera mcrtalrtx up to that date of 0 30 per mille It is «gmfic*ti 
that the previous rai ns luid been eaceptiooallv good i n no fexrer than fire of tie 
eight pfin mocs and up to the normal u the remaining three The low average 
rate for loda as a whole in this decade is readih explained by the ckaaoc 
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condiuon* having been cxccptionallN unfa\ourable to the development of 
senous cholera epidemics this was aided b\ the absence m this decade alone 
of any Allahabad Khumbh Fair to produce a scnous epidemic of cholera 

1930-^ — The still lower average cholera death rate of 0 65 in this last 
decade, following q comparatively low rate m the prev lous decade, raises the 
mtercstmg question whether a hutmg reduction of cholera is gmduall} bemg 
brought about through improved sanitary measures The highest mortality of 
337,322 was in 1930 in spite of previous good rams As usual it was mainly 
m Bihar and the United Provinces, with nn extension to the Central Provinces 
as the result of infection earned by the Allahabad khumbh Fair I shall have 
to return to this event presently Likewise the nevt highest mortality was in 
1938 It was due to high rates in the Punjab and the west of the United Pro- 
Vinces as the result of cholera spread bv pilgrims together with a high rate for 
the decade m Assam, which was the onlv province vnth previous low ramfftll 
Neither outbreak wis os severe as in some of the vears alreadv considered with 
deficient rainfall m several provinces. 

On the other hand, this decade alone included 3 vears of record low cholera 
niortality in each of them the previous rams were very good and in excess 
bf the normal m two or three provinces namely m 1932, 1933 and 1939 In 
me first two of these I had actually forecast low cholera incidence on the rainfall 
data up to October of the previous year 

It must therefore be reluctantly admitted that the excepoonallj very low 
L ^ clecade was essentially due to the absence of a single 

year m which the climatic conditions favoured epidemic prev'alence of cholera 
»uch « had occurred in every previous decade. 

InA A ^ ^ benefits have accrued from sanitary progress m 

^ decades There is evidence that cholera incidence has 
1 ^ 4 cities and large towns through the provision of modem water 

■i^p « an that where it has been possible to improve the sanitation at the 
ontbreaks of cholera at the Fairs themselves have been 
u Recent health reports in India have however recognized the truth 
my conation that improved sarutation at the Fairs cannot by itself prevent 
c , ^on of the pdgnms m the course of their long journeys, commonly 
th4^ A miles through insanitary areas which are usuallv infected 

humirf ^ areas and may become epidemic ones whenever the absolute 
especially wdicn the previous rainfall has been deficient, 
m turn is due to the fact that about 90 per cent, of the population of 
made ^ which good water supphes have vet been 

stBt.* f ^ although great efforts are now bemg made to remedy this 
hmits^pcrm^ ** poverty of the people and the necessarilv low taxation 

towns with many well qualified doctors, the svstem of treat 
norked out by the wnter of giving large quantities of hypertome and 
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alkaline ulines intra\tnou*l\ »%'«• raan> from luccTjEnbing to cfiokra. Uafw 
tunatel} efficient treswncnt is not prACticiblc in the iTat nunaber of sraafl '■2hso> 
invrhKh the great majonu of the popuUtioa of India reside for want of «oe<S°i 
practititmers versed in the European ayatem of medicine and of hosphah ssd 
■other fscihcies for earning out the modem treatment of cholera 

Lcmom to be DtRnTO faoy tpiDf^jjoLotjcAL SruDra of Citoi^^ 

The fon^omg arulvtts sufficca to prove that an cxammstion of tbs <^wlci3 
data of the last 16 •vsnabJe veara amph coofimu the concluaions armsd *i • 
ray earlier papera oa the lubje^t The main ieasoos are — 

J A cloae watch on the June to October aouth wcat monaoon rains coablo 
high cholera inodence to be foreseen m the autumn months m the endeaa 
areta with abaolute humiditiea olvvav-a orer 0-400 and sev'CTal months bcfbrt 
the spread of epidemics of cholera in the next apnng from the endemiO to da 
epidermc areas. 

2. The danger of cholera being spread bv the return of piignraa from aai 
parncuiar Fair can also be foreseen from the cliniauc data at the tm>< B®d i 
knowledge that cholera it present m the areas through which the pHgmW 
to traveL This vtiH be illustrated further in ibe foUermng accoimt of the Pandsp- 
pur Pdgnmige 

3 ^ the clitnauc eonditioos are berosd human control the only practid 
method of comroUing and hmrting the spread of cholera by the many rruBiou 
of pilgTUJv* every rear ti bv immunmng them apairut the disease by preventiTe 
inoculation preferably before the> reach the ham 

RtCt^T pROGREB CV TIU LSS Of PjUtXIENnvx LnCXTULATIOH Of PiLCWitS. 

In the vear foJlowmg the pubheauon of m) first pap er on cholera cpidemio 
logT a 12 vearly vxry large fjiurabb Fair was due to b* bdd at Ilirdwar in 
ApnJ 1927 I was aangume enough lo hope that the able Pcbuc He-VLTS 
CojunssiONKR of the Punjab vsould see his wav to arrange for the Punjab 
pilgnms to be inoculated before atamng on their perilous jourocr with a xirr 
to controlling the othennse inevit^le vndeapread epidenuc in his provioce. 
Unfortunatehr he dcaded that it ivos not practicable to do ao the epidemic 
duly took place vritb the highest pnmncwl death rate from cholera siflc* the 
preceding Hordwar Khumbh of 1915 Once more, in 193S the Hard«r 
Khumbb Fau- on ^pnl 13lb waa responsible for infcctron of cholera being 
earned bv the returning pilgnms to cverv dutnct in the Punjab by April 29t!i 
a little over a fortnight The dcathi from cholera m 1^8 totalled 5760 
almost ten times the avwige of the prenou* 5 years without any Kbu®bt 
Hardwar Fair The health report for 1938 adnuu that KJiumbh Faua « 
Hardwar “ arc invanablj accompanied or foU ov tc d by severe ovrtbreais m d* 
Punjab and 1938 ba» been no cicqjlioo to the general rule. No roeaaur'* 
up to the present uedc have been effective in prevenung outbreaks whkh wo* 
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anoapatei General hygienic measures were used , thej did not include to 
anj great extent protecting the individual against the disease Inoculation Nvas 
not considered to be a practicable procedure as it uns not acceptable to the 
people, Hope, ho^ve\c^ u-as e xp re ss ed that fuller knowledge mav be axuilable 
before the next Hardtvar Khumbh Mela that is after another 12 jears 

In 1930 the far more dangerous Allahabad Khumbh Fair was due to take 
place m January and February Mj position at the India Office ar the time 
enabled me to draw up a memorandum on the senous epidemics of cholera that 
had occurred at ever) such 12 jcarly Fair of which xntal statistics arc a\‘ailable 
from 1SS2 to 1918 (Sec pp 123-130 of m\ Memoir of 192S ) This was for- 
warded by the India Office to the authorities in India and duly considered b) 
them they deaded that in the political conditions of the time corapulsorj 
inoculation of the three rmlhon pilgnms expected at the Fair was impracdcahle 
the anticipated epidemic followed with 147 000 deaths from cholera that year 
in Bihar nearly ^ 000 m one month together tnth 30 000 deaths in the neigh- 
bouring eastern divisions of the Umted Pitmnces, 

The authormei on the spot were doubtless nght in their opinion and 
epidemic spread of cholera bj the Allahabad pilgnms must presumablj be 
accounted as one of the blessings of democracy prcmaturcl) granted to a 
country only about one tenth of whose population can read or wnte I must 
* ^chonzry preference for the autocratic, but effects e, action 
u RtCHARD TnrpLE m 1857 when he pcrmanentl} prohibited the 
1 spreading pUgnmage to the Parchman Hills and ordered 

o CT Cenim Provinces pilgrimages to be held during winter months when 
c o era epidemics do not occur as wc now know on account of the low absolute 
numidity at that season, 

H Health Reports for 1930 and 1931 of the Umted Provinces 

° ^ attempt was made to deny the spread of cholera b) the three 

on umbh Fair pflgnms m 1930 on the grounds that there was httle 

0 era at the Fair itself and that the tcmblc North Bihar epidemic did not 
o ow imine lately on the Fair That aasuinption ignores the facts (1) that 
e great actor m spreading cholera is the passage of the pilgnms through 
^^^umcra e insaiutary small towns and village m a huge endemic area from 
c c 0 era is never absent in the wmter in a sporadic form although this 
° niine has repeatedly been acknowledged m recent health reports 
^ correct. (2) The a^olutc humidity is too low m February for 
i? ^ occur m the regions affected by the epidemic the seeds 
h ^ ^ *own by the pilgnrns, the harvest is reaped in due course when 

^ ^ humidity nses sufficient!) high in March and April Nor is any 

411^ r gtven of the invanablc cholera epidemics following the 

, Khumbh Fairs and thst too in yeart when the previous rams have 

good and unfa\-ourabIe to cholera epidemics as m 1882, 1894 1918 and 
«1«0 m 1930 itsdf 



InocuUuon on a \oluntary ban* wa» avanable but bttic uaed in abort rroy 
thing poaaiblc t\aa done abort of compulsory inoculation of the pUgnnM- Tb 
results are ahox-n m Table 11 

Table II ihonn the total deaths ond the rate per imlle in the DomlM} 
Presidency the deaths in the fim and second halves of the year in the Sbotipw 
Dutnet, the number of pdgnmi at the July Fair the number cotnpulsnnlj 
inoculated in the last 6 ^•eara, 1938 to 1941 the cholera tases and deaths dan*j 
the Fair and the spread of cholera by the returning pilgriins, 

1930 —Cholera widely epidemic id the second half of the year 15 121 
deaths. No cholera m Shdapur district m May and June it broke out dunaf 
the July Fair among pilgnms from the cholera infected Central Pronnees snd 
Hyderabad State spread by ptlgnms oxer neighbouring Deccan dmnets tad 
continued up to December 

1931 — Strere epidemic uith 18^16 deaths. Sholipur distnct free bef«t 
the Fair but cholera pre\-alent in the adjacent Southern Deccan hi the fint 
6 months of the jear Cholera broke ont among the pngnms during the Fsff 
with 107 cases in hospiul and ihnty-cight deaths. Wdespread epidemic d* 
to the pflgnmj in the Deccan and earned by them to the Central Pronnett 

19^ — Record low cholera year in India after good previous rams. Onh 
one cholera death dunng the ftrtt 10 months of the year in tbe Sbolapur Sy 
trict consequently no spread of the disease by the 135,200 Psndirpur plljnnia— 
a very exceptional ex'cnt. 

1933 — Moderate cholera madcnce in the provioce as a whole with 7 797 
deaths. Cholera had broken out in the Shobpur dtstnet in November 1902, 
■nd January to June, 1933 showed 455 deaths m the distnct the highest of 
the 12 yean in the table It locrcased durtog the July Pandarpor Fair m the 
Sholipur and adjacent Deccan dstnets and was nidely prexalent to December 
The disease had been brought to Pandarpur by the July pOgnina with 173 cases 
and eighty three deaths during the Fair There had also been an increase after 
the \pnl Pandarpur Fair The annual health report statci that these Fau» 
were responsible for the seventy of the epidemic m the Deccan, which ns* 
most severe m the central districts adjoinmg the Bholapur distncL The Central 
Provinces report r ecor ds that the Pandar^r pilgnms also spread the discaie 
to the western dixTSion bordering on the Bombay Decaui 

1934. — Cholera widespread especially in the Northern Deccan 11,362 
deatha. No cholera deaths m the Shobpur distnct in the 4 months up to Juno- 
After the Pandarpur Fair In the middle of July cholera moderately prevalent * 
the Sbolapur distnct to the end of the year but no spread by the pflgnna 
recorded The previous mna bad been good and unfavourabk for cbofeia 
epidemics. 

1935 — Total cholera deaths m the premnee 11,235 Cholera epidemic • 
central and southern Deccan and low m the northern (kstnets after high madeoc* 
there the year before. The disease was m v alent during the ^ 
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half of the year in the Sholapur dutnct following the Pandaqiur Fair early 
m July the disease became epidemic in this and in the surrounding districts of 
the Deccan 

We thus see that in 1932 in the absence of cholera in the Sholapur distncl 
there was naturallj no spread of the disease bv the pilgnms in 193-1 with no 
cholera m the distnct before the Fair and good preiious rains cholera was onlj 
moderately prevalent m the Deccan after the Jul) Fair In the other 4 j-cars 
extensive epidemics followed the Jul) Fair tn 2 of those years the pilgnms 
also earned the disease to the adjacent western Central Provinces 


The IhaoEKcE ajtd Spre.ad of Cholera after the Introduction 
OF Compulsory Inoculation of Pilgrims in 1936 
This year prmed a crucial one in the prolonged attempts to control the 
spread of cholera b) the retummg Pandarpurpilgnms by public health measures 
The 11^12 deaths from cholera recorded m 1936 ncarl) all occurred m 
the Deccan distncts of the Bombaj Presidency the northern and coastal dis- 
mets were only^lightly affected. The Sholapur distnct was practicalh free 
^ ^ months of the jear but it became se\ercl\ infected in June 
immediately b^ore the Pandarpur Fair pnnapaJ daj due 
„ j of the pitgrims came from the Central Pronneea and 

e yderawd Sute both had already become sc\xrcl> infected b\ pilgnms 
tN Allahabad and other Fairs and the pilgnms had to travel 

g e heavily infected areas of the Sholapur distnct to reach pandarpur 
H fT ""^much enhanced by the previous monsoon rains hs\ing been 

nf m the Bombay Deccan, Thus everything pointed to senous diffusion 
c 0 era y the pUgnras attending the Atbadi Fair at Pandarpur 

o m«t this grave emergency on 20th June the Bombay Government 
^ issued a notihcation under the Epidemic Diseases Act to prohibit 
eitemt cntcnng Pandarpur dunng the penod of the Fair (which 

been m of days) unless they could produce evidence of haMng 

mad cholera within the preceding 3 months Arrangements 

place of tlM 1^ ■^Pply free moculation at railway stations and at each halting 
response f Pilgnms through the accompanying medical ofEcers The 

.n pdgnmi on the whole was good but some opposition was met 

inocnlaf^d ^ Table II show that over 90 per cent of the pilgnms were 
reoorted ^“^8 journey to Pandarpur most of the remainder were 
over 11 7 "^ brought with them certificates of recent moculation More 
of 29 permanent inhabitants of Pandarpur town out of a population 

Fair ff ’ moculated The admission to the isolation hospital dunng the 
of cases with twenty two deaths was a further mdication 

e danger of the pilgnms spreading the disease dunng their retumjoumey had 
^ not been inoculated. However carcfiiUy collected statistics of cholera 



Tiie Presd.-t PoamoN or CoMrcLso«T- l\ocn.^T 70 \ or Piuitijn 
IN India, 

The foUcming jofornution hasbwi gleaned from the Report! of ihePuUr 
Health ConuTuiiioner with the Gov'cnuDent of India arnl of the Centnl 
\dn»ory Board of Health for 1939 and IWO more parUcularlj 

ProTmeuI Health Committee Reporta of I 913 to 1916 made manj i c co n- 
mtndatiooi for impixmng the tanitarr conditions of pllgnm centres They 
reported that their control was very mneh more effective than rt had been 51 
rears before but control of the Fairs is insufficwot owing to the long dutaacw 
travelled br the pilgnms through irtaaoitarv towns and They ftatt 

that “ It IS imerestinK to note that none of the Pilgnm Committee Reporti 
makes anv reference to the protection conferred be inoculation with anti-chc4m 
vacaoc. Further the auggeauon of Sir Lrt>NA»D Rocott to Inoculate the 
pngnma going to the \nilabad khumbh Fair of 1930 was referred to by all tbt 
provmcui Directors of Public Health it was unanimoiaJv r^med “ as impnc 
Ucable ineapedient and even dangerous. \U of them, however accepted the 
evidence that the vacaoe pronded vahiahle proiKtion against infection and 
thcr advised strenuous efforts to persuade the people to submit to inoculattoa 
br every posuble rocasure that is short of unng anv form of compulaioa. 

The dmstroua spread of epidemic cholera bt the l^CS Khumbh Fair over 
tbe Pun}ab and other prow aces, already mentioned, casaed the Punjab healtfa 
■uthonues to raise the question of compulsory inoculation of pOgruns oaca 
more In the meanume the success of that meature in tbe case of the Pandarpur 
Fair dunng to 1939 hid been reported. These events led the Central 
Adviiorv Board of Health m 1939 10 sppoutt a comimitee to consider the adop- 
tion of compulsory inoculation at other Fam m 1949 thor reco rom endaticm 
to carry out tnais at pilgnm Fairs in every prormcc of India was endorsed by 
the Board of Health. An Indian member planted out that m the pcrfonnaDCe 
of their rebgious duties the pOgnins onm not endanger the brta of other people 
through spreading cholera infectioQ as tbe result of rtfaiing to be protected by 
moetdaUon The recent cftabUshment of tbe ujentifymg charactera of the true 
cholera vibrio enhaoces the present value of the vacaoe as a ti e as ed by Mar)or 
General Baadtield this makes the present Dine tingultily opportune for the 
extension of the use of the vacaoe. Moreover the increased rforta of the last 
few veara to populanre its use has helped to educate the people regardmg its 
valuable protccDTc pi oper ti ca. Tbna. the average total annual recorded moods* 
does against cholera m British India has naen from 2,700000 m 192S-33 to 
6,649 000 in 1934-39 more than a two-fold htcrcaie 

Tbe use of compulsory mocuhDon of pdgrnns m India has its Endtr * 
cannot be expected altogether to prevent aervyus epidemica in future yean 
when the spread of cholera u favoured by dlmatic conditions. Noe can k 
prevent the contmued yearly occurrence of the disease in its endemic area*. 
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Iscverthdess 6 years cxpcnencc of compulsory inoculation of Pandarpur 
pDgnnis in the Bombay Presidency indicates that its use can do something to 
lessen the mcidence of cholera m India — so largely due to the spread of the disease 
from the endemic to the epidemic areas — far more effectnelv than the sanilarv 
measures at the Fsin themscl\e8 hitherto relied on Further trials ^v^lI be 
tvt^ed with interest. I do not, howe\er, expect that the immediate saving of 
life will be so great as further to embarrass those nho are so greatlv concerned 
by the mer population of India 


CONCLDEION’S 

The lessons to be derived from my prolonged studies of the epidemiology 
of cholera in relation to dimatic conditions hate already been stated (See 
P 80) 

The only condusion to be dentTd from the foregoing discussion of the 
use of compulsory mocuhooii of pflgnms mth a view to reducing the spread of 
cholera by them is that the recorded success of 6 y^ears trial at Pandarpur fullt 
justifict the further tnila of the plan at pilgnm centres in other provinces of 
India as already recommended by the Central Board of Health* 
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Discussion 

Oilond C A GUI Mr President and gentlemen there is no one entitled 
to speak with greater autbonty on the subject of cholera than Str Leonard 
Rooim, and 1 fed sure that the mtereatmg lecture to which we have just 
listened will be scanned very cageriy by the pubhc health authorities not only 
m India but m other countries where cholera prevails Sir Leonard Rogers 
divides his paper more or leas mto two parts In one part he deals with certain 
aspects of the epidemiology of cholera, and in the other with the compulsory 
inoculation of pilgnins against cholera. I should very much like to deal with 
first part, but the Chairman has warned us that speeches must not exceed 
10 minutes, and so I wrill confine my remarks to the question of the compulsory 
moculation of pijgnms attending religious fairs m India. I hue a particular 
reason for doing so because I was Director of Public Health m the Punjab at 
the time when Sir Leonard, as he has just told us, made stro ng representations 
on the subject. By imphcation he rather suggested that, to put rt mildly we 
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TTcre not \nj forthcoming It i»» however one thing to make a fuggatra, 
which maj be a very good auggcttion in thcorv but to render it pradicaik 
It mutt be adapted to local conditions. Sir Leonaju? wu then at the laii 
Office and I do not thmk he quite undentood the practical difficoloct, otic- 
wue he would perhap* have not been quite ao itroog in ho rcmaiki in rtiiri 
to out unhelpful attitude But let inc make two points dear before I apfaa 
the difficuluei. The first is that cholera is the bine of the life of the PiMc 
Health Departments of India, and as Director of Pubbe Health m the Pui9ii, 
I would ha\-e been delighted to adopt any meamre however drastic and boarttr 
difficult if u promised to rdieve me d some oj the anxiety 1 went thnn^ 
every year especuHy those in which big furs are held st lUidwar on tcouii 
of chotera. That u the first pomt. Tlie second is that one natural^ tala 
great notice of anything emanating from Sir LtONum Rogess, and case- 
quenily one would give \rery careful consideTatJon to any ruggtttton coneg 
frocD him. 4part from tins I was under a personal obbgstioo to Sir Lioaio 
Roqem tad would do anjutung possible to forward any scheme be put forwanL 
For rttonr vem it wss my duty to study epidemxs, moatly rnalana, in d* 
Punjab I held a post which tad to be renewed every year and crety jt* 
when there was f» eptdemsc the Goremment taid, ^'bat ti the use of kcep*t 
tius man ? There ts oothiog for him to do If there was an epidemic it »» 
said What ts the good of this officer if he bad been asy use them wouU 
have been no epidemic.** I was thus frequently in danger of being offiaaHj 
liquidated, but on two or three occastooa, without my knowledge or suggestioa, 
Sir Leoiow) Rooocs wrote to the Gove rm aent and got the appointmesi 
eitmded. On aO grounds, therefore I should be the last person to put atd 
difficulties m the war of introducmg the compulsory UiocuUtioD of pOgno* 
against cbotera, prondtng it was practicable and would be reasonably mccessfii. 
Unfortunately I was not nosh^ that cither of these pnatmaea were fulfilled 
I studied many diders outbreaks m the Punjab cner a penod of 8 or 10 yean, 
and foQod m almost every matance they were doe ongmalty to mfecooa 
imported, directly or indirectly from Hardwar for as Bu Lsoitum aajs, 
cholera is not endemic m the Puujab. Enqunics made wbBe the facta wen 
fresh show that m quite a constdenble mixober of cases the pdgnm wk* 
brought the infection from Hardwar did not auffet himself from cholera, W 
that 2 or 3 days after his arrrral cholera broke out amemg mambera of 1* 
family Tha would hare been puaalmg were u not for the fact that it i* the 
mvinable custom of pilgrims lo bring back from Hardwar a bottle of waW 
from the Sacred PooL how h not infrequently happena that persons taSevH 
from ebdert are drowned m the Sacred Pool, but apart from this, the pool ■ 
babk to be beaviiv contammated by the mnumetable bathers. It has 
been proved that ebdtra is imported into the Punjab by their bottJea of w*t*^ 
but it stems highly probable that infectwo a sometimes imported m ^ 
manner of by s w cctm eitta, for It a the custom of pQgnms on their return fi** 
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Hardwar to call together their friends and relatives T\ho h 2 \*c not had the 
opportunity of going to the Fair to gi>c them some of the sacred v.'atcr It 
IS, I suppose, a vicarious way of doing the pilgnmagc In one mstance in 
which the pilgnm did not get cholera but one of his relatiNes did, I found that 
this man was indirectly responsible for the infection of fifteen villages and 325 
deaths from cholera It is thus clear m \new of the habits and customs pre- 
vailing m the Punjab that the moculation of the pilgnm alone is not going 
to prevent the importation of infection which, once mtroduced is apt to spread 
with alarming rapidity This constitutes one loop-hole but there is another 
I am very much surprised that Sir Leonard had nothing to say about the 
value of cholera moculation. f have not teen any recent reports so I do not 
know what the present position is, but at the tune of which I am speaking 
cholera moculation gave no lort of aolid immumty It is very difficult to obtam 
reliable data for statistical analysis but I think most people with first hand 
knowledge agreed that the official cholera vaccine in use about 10 years ago 
afforded a atnctly limited degree of protection. I ma\ perhaps be a httle pre- 
judiced because I suffered from a very severe attack of cholera m 1919 m 
spite of the fact that I took ever} precaution and had been inoculated regularly 
every 3 months for nearly 2 years previously Here then is another loop- 
hole and when we were urged to enforce a naturall) unpopular measure when 
fuccesa could not be guaranteed, there was natundJv some hesitation The 
^litical imphcations of compulsory inoculation at this time were important- 
It might be different in Pandarpur people there might accept compuljor> 
measures but people m the Punjab are apt to react violently to unpopular 
measures. The Punjab Government had an unfortunate earpenence with 
compulsory plague moculation In the early days of plague they tned to stop 
making plague moculation compulsory but there were nots and 
oo^hed, and some public health doctors lost their hves. I do not think that 
d happen m the south of India, but Governments have to take mto account 
ocal conditions These, then, were the reasons that rendered it necessary to 
turn down Sir Leonard s proposal which I would otherwise have been most 
mg to support. The Punjab Government said, m effect. If we adopt 
t^VARD Rogers* proposal will you guarantee that there will be no senous 
ou reak of cholera m the Punjab ? and as I did not feel justified in giving 
^y guarantee, they were not prepared to take the pohocal nsk, and I thmk 
t ^ were right Although wc were not able to make cholera moculation com- 
pu ry Sir Leonard s suggettion was most helpful, because the Punjab 
vernment, having turned down this proposal which had been given a great 
of puhhaty felt bound to redouble their efforts in other directions to 
^mnuze the danger from cholera. Cirasequcntly I was enabled to obtam 
and equipment for dealmg with cholera epidemics on a scale previously 
^precedented and therefore once more I am under an oblijration to Sir 
Leonard 
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But tU thu i« tncicnt history I bclmt ntrvv that almost all oppositioQli 
preventive moaUatiom his vanished in the Punjab At any rate on one oca are 
before I left the Punjab there vraa a not in t!w plague infected village bean* 
the doctor ran out of anti plague vaccine — and the whole \Tllage could not be 
voimtanly inoculated on the same day 1 It roaj therefore »elJ be that tk 
adoption of compulsory inoculation agamst cholera is ncm practicable m tk 
Punjab and if u I underatand h the case, the vaceme now in use gi\-es a gieattr 
measure of protection than it did 10 \cara ago the compulsory inocubtioo d 
pilgrims might help to solve the terribly difficult problem of cholera it tk 
great rchgioos foira of India, 

Lieut -Colonel S P James Colonel GiU- mentioned that anu-cbolen 
inoculation had not protected hnn agaioat an attack of the disease and as I 
had the tame experience m Mesopotamu in 1916 I should like to say a fc* 
words. It may be true as I think Colonel GlU. said that the vaecme fw* 
available u more effecure than the materal with which IltrraKZ made tk 
hot anlKholera inoculations in Bengal in lf©6 or at any rate that h b nic« 
effective than that used on Bntish troops tn the last war I was sorry th* 
Sir Leonakc 8 paper did not mchide mformatton on this subject. Assuminj. 
however that ajm-cholen mocubtion does really provide proteetKm, I wppew 
that most people aeuld be prepared to agree that on the results of the tmk 
at Pandarpur further tmls at other pilgrim etntrea might be justrfuble. 

But, even if further successes at those centre* were obtained, I think B 
^ouM be uoforrumte if thev were to lead to a widespread tdoptaon of ano* 
cholera inoculation as the method of choice for trying to reduce the incidcncs 
of cholera m Indu generally Undoubtedlr the measure would be juitiffabk 
as tn cmcrgcncv plan for protecting particular groups or asKmblies of people, 
but It should not take first place m the long term progiaminc of sanitary rtforn 
on which everyone hopes India is engaged Cholera » the best example of i 
tropKaU epidemic disease srhich is amenable to unprovements m environmental, 
domestic, and personal sanitation. Everyone agrees that India ts greatly tu 
need of improvement in thoK respect* a* well ts m getting more and better 
food move and better educauon, and a higher atandard of Iivmg generally 
Indeed, Sir LEO'tAK) himself has a abort paragraph m ha papxr m which k 
ratsca the question whether a tasting reduction of cholera a slready beOf 
brought ibout in Bntah Inda through improved sanltiiy measures. I wtsb 
he would make a deuiled analyaa of statistKS on that subject. The charts d 
mortahiv from cholera which he showed, contain ftitntics which should 
be lumped together m an enquiry to aseertam the effect of aanitaiy measut® 
m reducing cholera. In those tdiarta the ataiatici of place* m whkh tb®* 
had been no samtary improvement, swamp the decrease of cholera m 
where, for example, there has been an improvement such as the pronssen of* 
satisfactory reasonably safe water supply The decrease of cholera in the* 
place* n a notable acluc\eTnenl of sanitary effort in India. 
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Dr F C ColUngwood As Medical Officer of the Bntish 0\cr»cas Ain\'av8 
Corporation, I am intensclj interested m this subject of the spread of cholera, 
not so much amongst pilgnms as its spread on an international scale bj pas- 
sengers and cr e ws travelling bj air 

My late Chief Medical Officer Colonel F P Mackie, n hose sudden death 
last week is lamented by man} members of this Societ} had hoped to be 
present at this meeting and was, I belie\c intending to make a few i^emarks 
on the question of cholera and air tra\el 

I am not m a position to offer this meeting an} thing m the wa} of useful 
comment, but I would like to take the opportunit} of asking Sir Leonard s 
advice m regard to an} special precautions that an international air lines organ 
nation should take to limit the spread of cholera in particular would he 
advise that crews be mamtamed in a slate of immunity when passing regularly 
through endemic areas, or should moculation onl} be given when cholera 
IS actually present or is likel} to occur ? 

e have, of course, to comply with an\ regulations laid down b} the 
health authonuca of other neighbouring countnes particular!} as concerning 
aircraft arnving in Eg} pi from India 

If there is anythmg m this connection that Sir Leonard would like to 
advise which might be of mterest to this meeting I should be \*er} grateful 

Sir Leonard Rogers, m repl} said I am greatlj mterested m the obsciNa 
tions of my mend Colonel Gnx, whose epidemiological studies are well known 
sympathiM with him in hu difficulties oitr trying compulsor} inoculations 
0 pi gnms m the Punjab with its fanatical people, for m 1901 I had to face 
a t position when samtary officer at a Pun pilgrimage. Sporadic cases 

o c o era were occurring and those dying of cholera were bemg placed on 
e 0 sacred tanka so that their stools must ha% c contaminated the water 
^ was being taken away by the pUgruns to their campmg grounds with 
the certamt} of a severe epidemic resulting as It did m 1912, under similar 
ICS Distnct Officer had the courage to adopt my suggestion 
we i-^i V ^ guards on the tanks and empty the Iotas of wirter although 

niight occur ui which if we escaped having our heads 
en, wx should ccrtaml} be broken by the Bengal Go\’emment Fortunately 
went well and a senous epidemic was averted Colonel Gill was I think 
^ Uking Such a nsk m the Punjab but I was cireful m my paper 
£ ^ ® question of usmg compulsory moculation of pilgrims was one 

and admmiitrativc and samtary authonties to decide on the spot, 

med the pohtical situation, and not the pubhc health officers, for the 
ore to utiliie this weapon. With regard to the efficacy of anti-cholcra inocula- 
ou, agreed that fonnerbr it was not always fully effective, but now we know 
e ^e characters of the cholera vibrio it is likely to be more so 1 also men 
tlT! L “B the provmcial Directors of Pubhc Health had agreed 

the method is effective so I did not deal with that pomt, partly for want 
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of Ume, The mott condimve proof of the dficacj- of inii-cholcra loocuhnce 
I know of wo* recorded br Dr C. A- BtNTLEt m Bengal tome year* A 
\Try large NiUage in north Bengal wfl* attacked with cholera about haH lie 
popolabon were Hmdua and the reat Mohammedana. ^ oluniary moculUKei 
was pronded, but only the Hindus accepted iL After about a week the cptdniBC 
ceas^ among the Hindoi but continued among the Mohammedans, wb* 
male memben only then accepted mocuiattoni. After obout another ited 
Mohammedan malea ceased to be infected, but their women hvinf m ti* 
tame houses, continued to be atucked. The) then submitted to be Ino cubtrd 
and the plague ceased ’ The large scale mocubtion of pilgnmi from Iti4> 
and the Dutch East Indict to Mecca over several decades is also geoeraDj 
accepted as hiving plffved an important part m the prevention of the spread 
of the disease to Europe m r ec ent tnnea 1 am verj glad to hear that Colood 
Gill thmkt that the time may now be npe to use compulsory moculatioo d 
pilgrims more freeh for that » the mam pooit of my paper and his successa 
m the Punjsb appears to hare come to the same conclusion, but only sfta 
-witnewtjg ibt disastrous eflects of its neglect at the time of last Hardsai 
Kumbh Fair m 

Colonel Jams urges that the pressing of sanitary xmprorement ut 
to get to the root of the oiitter should not be neglected in favour of compuhorf 
moculitiofl of pilgnmi. So far from malung any auch suggestion in my p*P^ 
I stres s ed the importance of the mcrcaauig but necessanly very slow progress 
in that direction in Inda at the present thne 

In rcplv to Dr CoLLTeowooD regarding prophybcnc inoculation of sir 
plane travellers in the Indian route, 1 think th^r inoculation should be confined 
to those gomg to or from areas m which chotera a epidemic, which can no* 
largelv be for es e en as shown in the first part of my paper ft only remami 
for me to thank ^■ou all for the patient hearing you have given me 
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The present studj was undertaken at the request of the Director of 
Medical Scmces inth the ob]ect of determining ^e source of anopheles 
mosquitoes found during the past few years at the residential quarters of 
the Palestine Potash WorkB at the northern end of the Dead Sea. During 
the course of the work the problems of the range of mosqmto flight and the 
methods of markmg mosquitoes presented themselves As will be seen later 
Anopheles ser^enU were found with poUen adherent to I'anous parts of the 
body The pollen was identified as Astabasis arUculata and it is of mterest 
to note that these naturally marked mosquitoes were caught at several places 
between 1 and km. from the nearest possible source of pollen. 

* VTe beg to cjrorets our t^TiV* to Colooel Sir G \\ HntON Director of Medtcsl 
Semces, PilwtmeTmr petmusKio to publish 4is paper 

We abo wnh to th*nk Pnrfeswr* Aocee end ZahaRI Dr*. Rice snd SHOin^DF AjidH 
■nd Mas CaABBUrU («n of the Hebrew Unrreisrty Jenmlem), tad Mr Baker, Govern 
went Antiysu DepartmiHit of Hcsldi, for their •aentific help Inspector* Tona.^ and 
Ma»oouth for the vahisbU tssistance and the Management of the PalesUne Potash 
Wort* for their tupply of eqmpment and hospitality 
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ToroonfUT A’<D METTOitoLocicu. CoxomoN^ 

Tbc De«l Donh ntd trai is d>ndcd mto t«o equal p«m the Jordan mq 
south £ran the bea of GahWe mto the Dead Sc* In tb* ant the lone b bound it 
bare Judean hiHi to the cast hy tbc htll* of Golan. This TaDcT ii desert -hk*. tLj*c 
dnosdof egc u tsxi. The soil ta of high aalt con te nt up to 17 per cent. NsCL 
Sea itadf bcniB 4(»J m eu ea below sea Jcttl n the lowest ptsce on the esrth i wrfjt* 
the aUcT is full of depresssotis and dr> w*dt««. 

In sw ' ius ei the climaie ts dry and hot, the a re rage ten 4x1* 01 re being 35 tn 4 ' 
m the shade and up to to 5 C in the stm \ ctxd aouth wmd ft om the Deal 
blows daily frocn to 6 m the iiwmatg until 4 or S 01 the afte m oco, when it cham e* 
a Dorth wmd durmg the mght there are oumly north-westerly wmda. 


T^au I 

tmcaotocicaj. ctrairTw^s rs. ntt utui st ^osmi Dtarvo lai— 
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ZONB Cl^ASCnCATTON OF THE DeAD SeA AJIEA. 

The cttached m*p ibcrw* the detsiU of tbe Dead S«a area pwrtmcnt to tht* turvcy 
1 oe lie* 1 * dmded mto three xooe* — 

mrrrn Y compmmg (!) Kallm Hotel «t the •outhertimoit point of the 

1 1 , Jewish quarter (3) the Police Poet (4) the Potash Works Compound 

™rth of the hotel and (5) the Arab Woiieri quarter to the west of the 

rotash Woika, 

® ^ acttlement, Kibbuts ab<Mt 3 km- north-east from the Potash 

ortca Compound and 1 km. west of the Jordan 

"Zmix C Dcir Higla or Gre ek Convent and Hajla Farm. 


MU-MUK m r vt t OT ira. ccad «n.\ akt' 


es 

SV.AMFT PLAC33 t'< Tllfc DeAD SC.\ AsIA. 
tO'it A. 

1 Sercftl \rtdi« «h£mTi on the mip id *nd tround Kalla area d<T 
arc dry m tpnog and aummer and carrr water in tenter only 

2 . Wadi Umar Madib — J km^ nonh of the Arab quarter gnnrad-wittr 
outctopi 2 5 per cent of NaCl breedtog A muliicotor 

3 The *pnng area marked En Jiyeh baa been lubtoit^iraincd froo 
It* KKirce which ta eocloaed In a aeaJed concrete caamg There ta one 
trough for watenog cattle the vrater running through it from the apniij » 
the (obaotl area, 

4 Drackuh nater outcropa m the form of puddle* or ahallow pcrh 
along the 'p.-catem pan of the aeaahort found in the apting of the year They 
arc caused by the rue m ground vater level after the rama and contain 2S 
per cent of NaCl moat of the puddlci dry m aummer with the lowerMf 
of the ground water levtL Breeding A, ns/ttro/or 

5 For purpoaea of thb atudy Fethka (rarting at about 4J km, vaJi 
of Kallw Hotel and atretching 3 km- further aouth) vra* abo induded w * 
breeding aource Fcahka ewamp* form a aort of mangle on one aide tht® 
are biTli »t the foot of rrbieh flow about fifty apnoga of ranoua aua to 
opposite tide— 'the tea — I km- from the hdla, the third aide u Wadi Kaaw*« 
T^e nuvoff of water ii obfiructed by eleeadcm* ofgrmel and coarae aa&d broQjJ* 
in by wiiet of the tea and puddle and teepage areta are formed along d* 
w boLs length of the teathore. The aalmity u from 0 25 to 0^ per cent "StCX 
In the tpnng tnontht A ttuUicolar and A trtgtnu breed In the puddka aloot 
the aeohore 4 tergtmU (predoroumtng), 4 maiiti^ohr and A nptrpufB 
m the puddlea canted by CKrtcropa of apring* and ground water obitructe^ 
in their flow to the tea bv lavcrt of coarte tand and grateh In the autum* 
and winter mih the lowering of the tubioil water level, the puddlea akog the 
eeaahore disappear olmoat entirely and breeding u confined to the gruel water 
Outcrop* the predorainauog type of rootqurto breeding there being A terinSi, 
With a %crv tmall percentage of A tupnpKtus and A multuolor 

zovc B 

I W adi KufTrux, from 4J to kru. ent of Kallu area. Breeding * 
tpnng A malttcahr (predorainitmg) A npaptettu and A ttrftnti In oatiuBa 
breedmg wm abteot or uuigmficant. 

2. Jordan I km. east of the Kibbutz and 4 km. catt of the Pot*** 
Works. With the fill of the water Irnel in the Dead Sea (3 to 4 m. dunH 
the past 12 rear*) the Jordan lei'd alto hu become lowered, and in l&f3 d'* 
banka were high and clear of vegetation. Thit together with oscillation^ 
the water level during the opening and ckmng of the dams of the Polorio* 
Electric Company oi the Jordan head crtaied unfayourable cocHiitiotts ^ 
anophelei breedmg Pnor to up to II yean ago puddles could be ft*™ 
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ilong the banks favourable for breeding of A elulus Along the slopes near 
the Jordan there arc outcrops of ^\-ater of ^ cry high salinity, up to 25 per cent 
due to seepage from the salt pans placet unfaTOurable for anopheles breeding 

3 'Hic springs of Suarna — 11 km. cast from Kallia area Breeding 
A sergenti and A sup^rpictus 

20XE C 

1 Ein Hajla and 

2. Wadi Qu3t from 6 to 9 km. north west of Kallia area, 3i km. distant 
from the Kibbutt and 1 km. from the Greek consent Breeding Em 
Hajla — A sergenU , Wadi Quilt — A superpteius (predommatmg), A sergcnti 
and A muUtaAor (in spring) In autumn no breedmg was found (controlled 
and to a large extent dried up) 


Table III 

rsiLMuir or BEmjD,c or the vajuocs ANonoxa at the dead iea eoni 
C s THE VAftJOCS MOVni* OF THE 
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A.s>rptr 

pirtta 


— 1 + 

+ 

1 ' 1 

+ + I++ + + 4- ± 1 - ± 


± Occttkuu] l*rv* on •creni <lrppui^ 4- + S to 10 l»Tr«e at each dipping 
+ I to I krTM at etch dippmg 4- + 4- More tl*n ten larvae at each d i p p me 


Anopheles Mosquitoes at the Dead Sea Area 
Four ipeaes arc found in the Dead Sea area — 

A ehitus Very widely ipread m Palestine^ but at the Dead Sea area 
Its dittribution is Inmted breeds m any accumulation of stagnant water 
appear* m two seaiona April to July October to December hibernate* as 
® uIl Is the most tmporUmt malana earner m Palestine. Mosquito dis- 
section* in miUnal areas have given 1 1 to 5 4 per cent, mfectxvity 

A tuptTptcUu Breeds m moderately fast-ninmng str eams, on bank* of 
river*, in irrigation canili. Found all through the year jjarticularly m the 
•uromer months of June to October Hibernate* as adult. An important 
vector Mojquito dissection* have ahown 11 to 8 3 per cent, mfec- 
trvity But m certain case* we have found A xuperpictus m large number* 
m place* where no epidemics occurred, although there were both paraartc 
®rncn and a »u»ceptiblc population, while if m the tame place A ehstus appeared 
tlone or with A. tupcrpidiu ca»e» of malana were *ure to follow 
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A terjtnit Breed* in tlugguh * tT e*m* and m »eepagc areas, Jn ne|tea£^ 
imgaucm canak m grartl tirampa Pre^ilent in Palestine from June or 
on, but rnoath m autumru At the Dead Sea area it appear* tUo dumn tif 
apnng month* \pnl to June hound during winter month* both a* In^i 
and adult. It ho* been cQn*idcred an important maiam camcr pirticoioh 
during autumn. DtwecUon* *o far have given only 0 S per cent rafectrnrT 
on the other hand, the presence of A strfenu in number* up to 95 per eea 
of the total motquito numberi (along wrrth A tvptTpicliu or A thitwi) bo 
given n»e to raariied malaria epidemic*. 

A iKMltuolar Breed* to brackuh nater*. NSTifle the female* of the ottc 
three type* do not dqyiait egg* m water* containmg more than O-S pCT cal 
NtCl A miUuxJoT a found brttdmg in place* voth a salt content up to 35 
per cent ha* been found a* adult in the winter It* malana carrying properto 
art not yet dcftmtel) koomt It u limned m appearance a* to number* mi 
locahue*. 

LnvEsnciTiON Of MosQurro Bueedino Sointci at Dead Sea Aica 
rt THS mmto iceo tABtT iviaia, 1942. 

The urmtigatiOQ «arted at the end of ApnT, 1W2, when the pietwt 
was the foUowiog Many adult moaqtutoea m the Kalita Hotel Jewi^ 
Arab quarter*, of the tvpe A irrjmU A wmUuoior with the latter predoimnaim 
ID the Jermb quarter and the former m the KalTu Hotel A o/perpttta we 
also collected on several occaaiona. In the Kibbutz, A malhniar (pn 
do minatin g) A sv^frptrtus and A urgtnft Male* were found to the amou« 
of ao to 30 per cent, m all place* In the Greek Convent and in the 
Farm A irrjmx, A nprrpxctsa and A wtuIUc^or Lnrge number* of culicme 
were aUo found in the KaQu area The question was whether the adek 
moaquitoe* m the KaDu area were from ncathv local source* or whether iher 
came from Fe»hka *w*mp*, 6 to 9 fcm- dittant from the vanou* place* In tk 
RalUi area. 

The whole Kalha area was then combed for possible unknown loaf 
breeding aourcc*. No new wadiea or other wrrampy area* heretofore unknor* 
were found. 


\ tnttion* m Water Level it the Seashore. 

An interesting ob*erv*tk>o a* to mosquito breeding and iwnatjon* ^ 
water level ww made along the west er n part of the *ca»hore m the hotel art*- 
The ahorclme at thi* point haa ■ gravel bed iti extent in height and dejtk 
depend* both upon the annual change* m the water level of the Dead So 
and upon the *ca»onal n*e and fall of the ground water leveL During 
past 12 year* the *ea ha* receded, and m 1942 a high shoreUne was ejp<*^ 
with brackrth water outcrop* from Kallia south all the way to the 
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.area ihoTMi on the map as Fcshka spnngs and marsh. During a search on 
, thii ihorelme m the morning just before sunrise water puddles were seen 
j with Culex and Anophtlts lan-ae. UTicn the place was rcinsited about half- 
past eight m the morning the puddles had disappeared Onlv when w e reraoi ed 
the g^a^el for about 10 to 15 enu both the water and the lanae again became 
evident The anopheles lan’ae proved to be ^ muUtcolor Salt content of 
the puddles was 21 per cent Digging up the graiel in se%eral other places 
along the seashore jieldcd more CvUx larvae, and it is reasonable to suppose 
that on extenswe search more A multicolor breeding could have been found 
, It ippcars then that the water le\*el along the seashore rises dunng the night 
, and water appears in puddles where mosquitoes ma\ la\ their eggs after 
j sunnse the water slowly recedes the lari-ae filtering through the graixl inter- 
^ spaces and develop under a lajer of gravel where there is suffiaent moisture 
^ the adult mosquitoes may agam escape at night This phenomenon of nse 
and fall of water level before and ^tcr sunnse in puddles along the sea 
shore was noted several times dunng thu stud) Although the open puddles 
and pools along the seashore had been oiled for a distance of about 2| Lm 
3 south of the hotel, these sub-surface breeding places had apparently not been 
dealt with, for thc) can easily be oixriooked dunng the thi\ A few open 
tmcontrolled pools, along the seashore on the wsy to Fcshka, were also found 
breedmg 4 muUudor These as well as the sub-surface breeding places 
having been d^t with both by oflmg and b) coienng with an adequate lavcr 

0 esuth a marked reduction m thc number of culicines and of A multicolor 

te m the Kalha area within a short period- But A sergenti both females 
^ captured during May m rclatnclj increasing numbers 

* 1 , c »u^iaon arose that the source of these A srrgenti could not be found 
w e reeding places along the seashore containing 2 5 per cent, NaCl and 
to far had yielded only A multicolor 

e examined the area of the Greek Consent and Bir el Hajia several 
Kalha area. Although thc distance to Kalha from an y 
P^i e rceduig source m this area could not have been less than of Fcshka, 
ne^rthcleas thought worth while lookmg for such sources both from 
P cal standpoint of local control and for the purpose of eliminating any 
affecting thc Kallia area. Two minor sources (pools) and 
^^ra cr eit^rve source (Wadi Quilt) were found. It is mtcresting to record 

1 of the pools coici^ -with vcgeUUon of the type that would usuallj 

^ sergmU breeding Wadi Quilt gave 
reeding of ..4 «/»e7yirtio 60 per cent., ,4 sefyew/i 30 per cent,, and -4 multicolor 
tu per cent. 

^^Con^l of these places -was also started at once, so that from June onwards 
uiey could not be considered as possible contributors to the adult mosquito 
W^tion m the Kalha area. For the Kibbutz ” the known source Wadi 
TOnn was controlled b) June with excellent results. Generally b} June 
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tb« moiquuo number* cTctyrvhcre dropped to negligible quantiUe*, pwocalBif 
in JuIt and \ugtrtt the breeding tn Feahk* iiJ»o beorme I«* in inttisin, 
A serjenti al\ra\» predommatjDg Funher lUidy «-a^ tben po*tj>oneA 

AUIXT MOSOtTTO 8It£IX>r<G fiOtUCtS fV AUTtTMN 
B\ the middle of September anophde* mosqiuioc* began to reipparo 
the KaJIa *r« and their number* gradyaliv row. There were differeocac 
the T»nou» roue* in autumn ** compared \ ith »pnng both m the iduh rooiqtts 
population and m the breeding place*. Bnefl* jt then appeared that all dt 
breeding place* in Zone* B #nd C (Rith mincrr ctccpnoiM) were ot- 
trolled and to a large extent diaappcared Accordingly by tutumn the ad— 
motquito population dropped to negligible quantiUe* In the houje* a W 
zeroes. 

Iq Zone A, the Kslits area proper the picture wat difftreat, 0«t£l 
to control meafure* and perhaps to nanint} change* «uch a* greater adraai®* 
of sea water breeding place# near the shore had djoppesr^ (A di«h 
UjKontroned gare no breeding at that penod.) In FeabU the puddks tJ*f 
the seashore had disappeared, and breeding wt* confined to ground ww 
level outcrop*. A tfrgentt figured tlmett ajooe in the picture, with * w 
tmtO percentage of A n/p<rfn<rtvs and A mulucviar In the ho«*e* and ibehf^ 
of the Ttncu* sec u ota of KaUia are* dunng October N ovessber and Decem^ 
adolta of A trrgmii oolj were found (occaawraliy a single A nperptett/v 
^ mxJticalor) These ^diog* suggested that Feshka wa» the origin cf ^ 
4 sergntu « KaDcs. It js unportsnt here to record the fact that in early auttai: 
the Arab quarter showed a relatively larger Dumber of A ttTjeati than fe 
Jewuh quarter or Kalb* HoteL This n. m part, explained by the fact that* 
the Arab quarter there were more concentrited unprotected place* ft 
moaquitoet to enter for fewd and shelter the population is also larger tlm 
m the Jcwiih quarter or at the hotel In December mth the geocral djr 
m mctsqujto mnnber*, the reduction was inore marled la the Arab quarts 
and wdh it there was a relatrvrfy Urge number of mosquitoes in the Je«^ 
quarter lo January very few mosquitoes were found ra the jetmh qotJ® 
at the botd, tod none in the Ar^ quarter 

DispersiOQ habiu of male A urgntJ 

In the erre* located m the hiUs at the western border of Feshka. 
of A urgenit could be taken la a proportwin of up to 75 per cent, of the tt<V 
tmmbera. In Kalla Hotel *nd u ie Jewish quarter the males 
to shout 50 per cent, of the moaqmto numbers m each place whfle m the Ar^ 
qiarter they ocrer exceeded 5 per cent As stated before, no swampy 
hreedmg A. uijenti has been found between the Jewah and Arab qxx^ 
Tl^ rrssoQ for tha marked difference in numbers of male A tergeniJ fat ^ 
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vanoul quarters may be that tvhilc the female would tend to flj to place* most 
suitable for feeding the male* remain m the 6rst available place of shelter 
In the Jewish quarter and at Kjdlia Hotel the mosquitoes could practically 
always be collected only m sheltered place* as under the ttaircaie m the lower 
hall or ihclten outside the »crcened Iw^ng rooms. In the Arab quarter they 
were taken m the tents and m hidmg places \ery near to houses where feedmg 
fidhtic* existed. The presence of males in such large number* m places so 
• distant from the nearest breeding place indicates that the male A strgenU 
at least m the Dead Sea area, disperse for long distances Thne findings do 
' m>t coxnadf mih tJu accepted theory that males do not fiy long distances or that 
then presence serves as an tndtcaiion of the proximit} of breeding places 


A tergenit breeding in the winter months of 1943 
During January there were found lari'ac of A sergenti in Feshka swamp 
Md adult* ra the caves near Feshka. During our \i*it to the area on 20th 
' Fcjjruary 1943 we easily collected eggs larvae of A sergenti in all stages as 
wcU as pupae m the pool* of Feshka (particularly m those between the second 
1 md third spring*), the temperature being 19 to 21* C. m puddles, and 
j higher m nmmng water We also collected m the caves of Fcrfik* relatiixly 
* rge numbers of active adult A sergenti with fresh and partially digested blood 
j an with developed ovinet, with eggs in various stage* of development, and 
s tnthout my deposit of fat At the tame time there were no more puddles 
tr seashore, and only one or two mosqmtocs could be found 

I m e Kalla are*. A feature, not observed m the spnng or autumn, was the 
° camels and cattle throughout the Feshka swamp* We were 
3 o that these are usually brought down by the vdlagcr* to the swamp 
m e wmter months probably because of lack of green m their own places 
1 or becaiae of temperature differences 

The finding of wymn m the open field. 

field while recording the pbeitomenon of finding of A sergenti m the open 

Tba ° r evening 

He Dot on htea m»de by one of ui, S B m the ■tmnnn of 1935 

' to Ftthk*. wnA V? ** } ^ other 3 km. louth of Kalha Hotel— on the way 

were fimrwi ™ them and donkey* kept outside While A sergenti 

hut* as ther huts dunng day tune, it was easy to collect them m the 

thirtT'Cau A ** ™ *ho absence of wmd. On the a v era ge he collected about 

in the other ^ ^ neareat the awamp (3 km. from Kalita Hotel) and four te en 

*PP«»red. ™ hotel) Ehirmg nights with atrong wind no moaqmtoea 

^ ment. 1^ « evening m tbe open, a abort distance away from the aettk 

theabaencT^J^ nev KalUa Hotel be could collect from fire to twenty m 1 hour tn 
. the Iordan ’^hile m a field beyond and to the north of the Arab quarter or on 

he could «-r.nZr^ l’’,.** ^ extreme north end of tbe area poaaibly affected by Feihfca, 
m the three, and that only rarely On -Ith November 1942, 

a mile tre aat m the open near a groim of low bushes tamans ” about 

noticed “** it®* fro™ middle of the Fethka awamp, and 

cirde ”*■ «>™plotely aubaiding moiquitoea begro to 

in or ^ several wore collected on tbe skm into teat tubes 

e«h ST S! fi«*i**«* repeated on «verml occasiona and 

^ wyeafj wtte collected. 
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Appended n ■ bn of oAche* ^tQ were A n r f t n ti) in tb« open in 1042, ebout or dn^; 
after lumet in the abteoce of wm or with a mild bmn No monfjhacs as 
during a aao e g wktd. 


Number 

I>ite. TisK of ixj caught 

Konber 

Date, Time of day tnaite. 

9th Oct. After dtik 12 

I»th Oct. „ S 

28th Oct. „ „ 1 

lit Nov « w 21 

4th Nov 730 p.cn. 6 

fkh Nov 6 0pjn. S 

Tih Nov 4 JO pjn. ^ 

8th Nov SDpjn. 8 

14th Not 5J0pjn. IB 


Tbn uoild indKate that moaquhoea rened in the open on their war to habiMlcM 
in tearch of blood and tinea moaquhoea were coOected in " m* ptacea }u>t befen wi 
ahorii^ after daikj'wa ftQ. It would fiinher bidjcate that the moaquitOM could hart bm 
Hdmf m or vary near du buthes during the day AH tlwre eax chea were in lb« tn> 
beracen Fcahka and KaTUa, One eicnint — 18tb Norember 1W2— we apent 1} In* 
m a dsSttvt dheeaon on the rewdi aWe of tha Arab quarter towarda lla^ tod Wa4 
QuOt tod caught reily one moaqaito on tha donk^ Aa prrrioutlyincttwned, the raiogT 
areat Lq that dire ction were n thia ome under coacroL 

CmCT or WTKD ON UOSQUTTO DUTEJttlON 
In tbe above menutmed extebe* in the open moaquitoe* appcxrtd oot B 
all or tn very amall numbtn dunng a atroog wind, but they readily appearri 
when there wu no wind or a verr mild brteae In the table below the fiw 
tiOQ asd vtrength of wind it given in relation to the increaae or decrette ■ 
moi^ito numben m houaea or other hidmg placea in the Dad Sa area, b 
n worth while recalling that the bouaa arc m a nortbtriy direccoo frwi 
Fahka ewamp 



Directno Md Intensty 
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XlMqoitaea. 


D*ie 

At cuneia 
of aetreh 

In the Boore 
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Nixnber 
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Oeentw 

\Ui 

15th Oct. 

1 

WJ 

131 

+ 


setb 

N44W-. 

N.1 

tsa 

+ 


•chNen 


N4 

•0 



Id 

aj 

Nl 

300 

+ 


Hh 

8J0 

S.I 

aoa 

+ 


9lh 

N\V 0 

ao 

73 




Irih 

N4 

NJ 

la? 

+ 


lath 

N 5 

N4 

lae 

+ 


nth . 

N E.1 

NJ 

301 

+ 


latb 

PW J 

NJ4W4 

300 

+ 


i£»b 

' NJ<1\ 1 

N.B.1 

lar 

1 + 


SlU 

1 S££J 

ft.W4 

u 

1 

+ 

Ith 

' N1 

N4 

41 

1 

+ 
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7th November and 24th No\Trabcr, 1942, had the »ame wind direction and 
yet the former gave a large number of mosquitoes and the latter the smallest 
catch m November It is seen from the table that there was an increase m 
mosquitoes m the houses durmg nights with north winds, , in the direction 
towards and not from the swamp on the other hand there was a decrease 
on nights with strong south winds, i e in the direction from the swamp to 
the houses. It thus appears that at the Dead Sea area — 

1 The ntost frequent winds at mght and carl} morning are from the 
north, towards the swamp and away from the settlements, 

2. No definite mfiaence of wmd direction on the mercase or decrease 
m the number of mosqmtoes has been noted. 

3 WTnd seems to have a deterrent effect on mosquito feeding activnt} 

The Mosquito Fuoht Test 

Along with the obierv’ations on the influence of breeding m Feshka 
swamp on the mosquito situation m the Kalha area, it was also decided to 
perform the mosqmto flight test from Feshka. Preparations for this test 
started in the spnng The object was to stam for identification and then to 
release a large number of A sfrgenti from a point in Feshka and to look for 
them m the KiUia area. For tha purpose it was necessary to collea mosquitoes 
with the least possible damage to them, prefcrabl} m the area under examina- 
tion. The method of staining them had to be chosen. So far m this country 
only one such test had been earned out by the first two authors m 1924 who 
released from Birket Atti about 2,000 A efuius prcMOusly sprayed with a 
solution of methylene blue, and recovered two m Hadera, 2 5 Lm. away durmg 
the next 2 to 3 days. For the work at the Dead Sea methjiene blue was con- 
ndcred unsmtible, and the use of gold dust powder was considered adNisable. 
Accordingly, certain prehmmary tests were made m the Nesher laboratory 
with this method of spraying and it was found that mosquitoes so epra}'cd 
contmuouily showed gold specks on chest and abdomen for about 2 weeks. 

oUowing the eipenmentti spraying of mosqmtoes m cages or tubes 
^roples were taken and all of them showed gold spexis bn their body particu- 
^ abdomen. Test spraying with the same result was also 
^®rri Out on mosqmtoes hanging in large numbers m the caves near Feshka. 

where the mosqmtoes were sprayed m their natural environment 
wi out ondergomg any physical hurt such as is hable to occur when they 
ate plugged mto tubes, the true eflfect of spraying could be observed and it 
was teen that while the floors and walls of the cave we re covered with gold 
usti no dead mosqmtoes were seen on the floors. Gold dust was therefore 
sdopted as a method of staimng 

MTTHOD or COLLICTINO A lAMCX NUMBIB OF MOSQUTTOSa FOR THl TEST 
The r^hod of breeding rooequitoca from Urrae taten at Feahk* ww the fint choice 
1 his wa* ant ttirted m the Ubonttory et the Dead Sea, but the larvme and aduhi died 
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out dunnc UiMnHQ " (bcrt cut « bdi) uul m ipitc o( *11 mcctutWia um 
nmny ti>Q*qano«. ^V• thta tTimfrrrtd to the UboT»tofy of tb* DcpgnncTtt of Piu i fa^ C 
St the Ht luc 'w Ufinemty Jerusalem aa opbeUa Urrae and efOTt, and aduh ttKaqcetta 
witb derekiped oranea m the hope that srith cooW svcather conditmia prrmln ttan 
a Wiy tnsnbcT o( nsoaouitoes could be bred out. But. crcn theta the ttumhcr ca aLh 
(about 4 retTiuted foe tbe test could not be acquhed at ooe thne maPT tdubady^t 
off before others muEtd and a p cop oro oo of the Uttm also d*d Tbe t«t *s» tta 
poatpooed tin aunann. airtet tba number of mosqujtoes at KalBa ana had dio^^ad h 
June A method for obtamsoK a Urfs number of mcaquhocs mittht have been to cAa 
them at thetr bsdgit places near the an amps bat th ere art t» htanan habrtatsw « 
ansroal bctaecn Pethla and KalUa. the only tudme places bchu the cares 

tbe hiDs to tha ueat of Fcihha but then m spite of prepared traps, etc., celieflU 
moaqtnroes aas cry ddhciih, if not anpoarsiblc, ahboutdt there mre thousands cf den 
m esich cave TVrf Urje percentage of tnaka p r mm also made ft fatadrisibfa to ceCefl 
thera. In one caerser of tbe care sre counted more tVi«n 400 moaqunoea, abooi 5 |e 
cent, males the real females akhout blood. The moaquhoes acre rtry active, and s* 
sooner did me nar them than they left tbeir mtuig pbeca is reaases. Attempts vra 
inada to coslc coBectsooa in the tastip on ourtehrs and on donSirya early m the moTDiat 
before tusRse, but shhough many maupittoet came to bhe they sr ere ao aettre that 
a tamted number couU be erdlected tn tbe test tubes at susTfse 

Abosstber acre then coOeeted on ctonkryi and in tents an Ksy sf these thrr 
aere 3 per cent males, ^ per cent, femaks anh dcryloped oruics, 30 per cent, 
srnh frr^ blood asd tbe rest of tba fonaka aitfnui blo^ Tbe man abo ttaytd in 
trttta said that at raght mu could " coOect tnosqurtors anh tboetla.’* 

It an d^aded to arrange lor tnoaquim coOcctwo m tba nrvt^ doratf tbe 
P i e iiu uily a coupU of tents had bem set up there by the Foc^ \1 o;^ Con^icuDd r« 
a few men stayed tn them for scrcral i B gliu pnor to tbe mp c i Br ent to 6nd out the bO 
place foe aniaLUin rooaqtutnea. 


Mmquilo coUeetton m ihe asramp at mjbt 
At Um ooc pbc< wu sdtreted •nd on the mght of tbe 5tb-6lh Ntymnbff 
« group of u», fourteen raen, aoerobled tnd remained there from in in lb 
eA-etnng tin eight ocst raonung The procedure sraa timplc the men 
around in i ardc hiring the leg* or tlnghi and inn* bar ^ the moequiu 
ihghUng on the leg or irm sea* uken into • tat tube ilirt uith the nd of * 
toTth, prefcnbly before binog. The ten lubes acre collected, md the roosqta- 
toe* emptied into taro cigei. By momuig 2,600 mosquitoei, nearly ill sntl^ 
blood (of these elcrro were A svperpttlat out A wafftcofee the rest A terjn^ 
had been collected, and together with those collected in the tenti of the swiff? 
tnd in the bouse* ind cave* on previoua daya, we bad a total of about 5 OOl 
arwphcles mosquitoes {A srryenli) all of which dcytloped and remained i* 
tbetr natural surrotinding* a few days before the expenment. It u unport*^ 
to note that none of us contracted malana foUosnng that ntghi s worh in tbe 
swamp This may be due to tbe fact that there are no human babitatioo* 
between Fcihka and KaHia, 


Mosqurto actjTitT m the mamp at night, 

Befve ct mu tadng nitb the drGaeattoo of luba cqutii t vork it ts worth while record*^ 
tbs foQDwmt obacmtiOQa made dorinf tbe mosqufto ooflecnon in the sw sj^ ^^^ 
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cnbcme* were ieen dumifi the nlcht v.hen anophele* were freely on the wing but before 
sunnse enhemet tgtm •ppeared end with them there wu also • marked increase of 
tetmty troocfl the tnophelea. They bteraHy cosTred the donkej 

(2) During the night the anophelet moaqxutoea came m wa\-et for ■ while there 
wwild be In crease d n Aivi t y for about 30 to 45 mmutea, and c\ei>body would be busy 
catefamg moaquitoes callmg for more test tubes, the men at the cages bemg unable to 
empty the tabes quickly enough to meet the demand. Then a period of quiet would 
act fa for about half an hour and only amgfe mosquitoes would alight here and there 
until the next ware of moaquhoet would appear These waves were independent of 
any c hang e of wind if anytlimg the mosquitoes appeared dunng the period when there 
was no wind at alL Genefalty the night was piactKally wind free 

Spraying and reUase of mosqintots 

Thc« mosquitoc* were later sprayed wrth gold dust (a bronze preparation 
6nely powdered) m the cages with the aid of the fine pul%cnier and 1 hour 
liter shortly before sunset, they were released through the large door of the 
cages at a high place m the middle of the swamp at a distance of about km. 
from Kallia HotcL It was also found convenient to spray the mosquitoes in 
the caves, as they were hanging in groups on cobweb or on stone* As a 
conservative estimate, nearly 10 000 mosquitoes were sprayed on that daj 
Before releasing the mo*qmtoe» from the cages on the day of the test certain 
precaution* were to be taken to pre\*cnt the masking of the natural conditions 
that existed m the swamp prior to the experiment Thus, m order to avoid 
brting m the swamp the camp was disbanded pnor to the release of mosquitoes 
taken down and the men and donkey's sent out of the swamp 
WhUe Waiting for the or to take us back to Kallia m the dark, we nibbed 
t e expo*^ parts of our body with a citroncUa preparation which, at least 
or t while, prevents mosquitoes from alighting to bite 

f 11 ^ ®praymg with gold dust m the ca\-c* contmued for a couple of weeks 

o experiment, and always the same thing was noted there on the 

day o owing the spraymg A number of etamed mosquitoc* and also t large 
proportion of new mosquitoes without gold specks was found even if collected 
m p c« where the spraymg had certainly been effective, and where samples 
>. ^ •paying g*''e almost 100 per cent results This 

fresh mosquitoes had entered the caves and that the mosquitoes 
_ ^ cave* of Feshka did not remam mactive dunng November but used the 

c* as restmg place*. It also ihowed how great the daily changes through 
pcision or change of restmg place* arc in the mosquito population m a 
locauon supplied from a large ^ramp 


Subsequent searche* following release 
FoUowmg the first stage of the expenment — the staining and rclcasmg of 
mosquitoc*— It was necessary to collect them m the \'anou* places at Kallia 
a^ and to ciamine them for the presence of gold dust. Accordingly a staff 
0 men were busy on the day* immediately following the release and on suh- 
•eqaent day* until 7th December 1942, collectmg mosqmtoe*. On the days 
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from 6th to 10th No\cmbcr 1942, tnd from i7th to 20lh November mcagtntoo 
Trc« carcfullT exarmned on the apot immcdiatclY after catching oo U* 
other diyt the mo*qintoe» were luDed «jih ether and aeol to the Neder 
laboratory 

The reaulta of extminatMo of moaquitoca are gi\en m Table ^ 

lECtATUT or A GOLD BTAriED UOtOUTTO 
In the late afternoon of 7lh November at 4J0 p.m. just before dad, 
while uttmg near a bush about 1 1 km. aouth of KalUa Hotel, and about 4 2 ka 
from the place of releaae of atained moaqunoca, we collected thirty rix moaq* 
toea in the aa of biting Among them one A serfenit female abowed defiaitt 
apedu of gold dutt on the thorax and abdomen There was no mbtake aboi 
It This spra)-ed moaquito was thtia found at a distance tltghUy o%'er 4 ba. 
from the place of release or at about a dtatance almost cqail to that betaca 
the beginning of Fethka twimp and Kallu Hotel, on the second night ifbt 
release. It also ibows that the mosquito trarellcd a distance of 4 km. ahnoa 
m one night About midnight on ^turdar 7th Xovember 1942, there 
a big raffiitorm ^hich cononued throoghout the nighl, and on Sunday 64 
Nov'ember 1942. The catches on Sunday 8th November 1942, were probaNj 
among the highest of the seaikm. but th^ of Monday 9th Noveml^ Htit 
much smaller The Urge cuch on Sunday may prove ibat the mosqutteei 
flew to the houiea in the early part of Saturday night m anuapulon of tie 
storm or rather that they flew during the pen^ of calm, rearing on bushn 
durmg the stormy periods. A Urge number of moaquitoca muat have pensheJ 
during that night The reduced catches eontitmrt through the p^od d 
9th to 16th November when the mtrabera mac for a few days and then remainei 
ftnuonarr until 7lh December when examinauona of rooaqintoei for gold ds* 
nere diacontinued. (Moaquito catchea with cUsaiflcatjon at to number lof 
kmd continued through De ce mber and January 1943 but the moaquhie* 
practically disappeared from Kalba area towards the end of De ce mber 1911) 
Except for the tingle mosquito mentioned abm-c, no other gold suioef 
mosqmto was dtsc overed. One other had aoroc small gold like specks on tU 
abdomen, but bemg too small for diagnosia this was discarded. The questioa 
may be asked why more gold stamed moaquHoea dwi not come toward KalSt- 
Scwal eipUnauona present themsdvea — 

(e) Tbe matzorm bi the nisht faOtrtrint tbt rviaae of th* mMqtrwtt omU 
d a llied a Urgi number of rmaqultoea wfikii left tbe saemp on that or on tha pwrka* 
rdKht (dw n^t of rskaac) rotmt dunnx the dar on busbo (oear which the ooc 
■OODcd mooqoito wt* actually fouod) 

Erahiation nf gold dust sfuarma o a method. 

(1) A hh o u ah obserrmtioiu both in tho hborttorr artd in tbe cares sboared 
ti n « ytr(f with (told dust dU not kill tf»e moaquito fawnedlately attd that h might 
atM fco e apU ilty for arreral day*, it may also be that a mtwquito bberallT s^a} td 
goU dust ca nn ot endure without detenoratten alt the tnak and ddEoifbes cota*«®“ 
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Tabuj V 

uiT or A.'WHiLa cAcoirr at nns tA*iow inrutincm of icuxia area io>rB a, ly covytcnoy 
wiTR na MosgcTTo njoHT narr mwmo nte muoo 7 U -(2 to 7 12.42, 





no 


wAtWA stTrvrr or ■nit vcm ok Aiex, 


mkh fUfirt kt op<m cou n try Hire the Dead Sc« ate*. If net •ufficiwrtlf rpfAjTd cbtpM^c 
would toon drop oR. Th« rmUl^ mmml, surchitwd in tnrdopo poddevt, *w h 
omfonn in (Tuutr tcKn* « >TTto iw< cona do wi nwner matera] than odwn, tai ms 
mRvnd m lUjchdr moist. Just befor* refesM fmn the bare cb{^ tJae mosoukoH pa 
tbe i t i 'ip rmi op of Lest sctkiTr than uMal, but thH w>* aOTtboted to or at mm k sa 
hopod to be diM ID tnnpcnrr ttunninf ]t mar be poeiil^ peii ap s » Bnpnwt 
Um method tad preparttion of th« matsHtt, but it is doubtful « SoUm thb it • fedfnf 
mttbod. 

PoUen u K stsmuig 010^104 wQ] be docuased Uter 

In the court* of esrtmmation of rootquitoe* caugbt in the rtHou* ftei 
of the KtHii «je» •cvcril Interesdng obroVatioQ* were made — 

I Mtrted prgmenUttoQ niach ttronger than on any j1 arryfa/i oiuend 
m any otbet pan of the country 

2. The exceptioiully large me of the meaquitoct in that area (/I lofr 
(ofor particulaiiy j 1 sergnli), not prerioualy found by ua la any other pc 
of the country m the autumn. 

3, The hodicg of pollen — j4aaAaju erUtulela — an the cheat and abdoow 
of the moaquitoca (ace Plate). 

4 The finding of mite^—Hydrachnidac — 00 about 3 to 5 per ctiiL d 4* 
moaquitoes la the KjUCa region (aee Plate). 

Potxca ON Mosgtnrots 

Granules of ydlowiah green colour were found attached round the thorn 
of A pfTftnti moaqiutoea. Theae granules wrre at first suspected of beai 
mould or modified gold colour but aubsequenUy they identified at d* 
Depamnent of Botany of the Hebrew Untrersity as tbe pollen of the pto 
4aobMm artirtjtoii. Altogether about twenty fiie fcmiie tetfentS mosqmtt* 
all covered with this poQen, were ctdleaed m varwua places (Arab and Jewri 
quanera, PoUct Post, and 10 the cart* at the western border of Feshka) ibJ 
at distances ranging from 1 to 1) km. from the ocareat possible source oft^ 
pohen. No poUffl was found on the mosqunoes sent for ezaounatioo by neS 
it was found only when examination was earned out at Kalha on 16th to 1*^: 
November 1942. immediately after catching it cay perhaps be tmsfi 
that tbe pollen dropped off in transit. 

To our knowledge there is no meotioa, anywhere In the hteratnit, ^ ; 
mosquitoes found with pollen or that moaquitoea nay take up and spread pefks i 

Tbe pkoi Amtiimij arOeWsftr. tram wfiieh the poQm derhred, «m fount i 

QUttkie Fcthka msot? end ia aerenl other olacca b. fUkl hccsrcca Feshks ' 

Potnh Wotics. In oos pUc«. ^uat outsiiSc FesUa cwstnn it sm fnfad in 
with much poOcQ mew a sbwit 00 the pound. In tbe worat of the surreyor ** it 
be no woeuer that tbe mca^to wiMikf pick up tbe pofkn if toudunf or mtkic 
busb.*^ Ronembeftot our bndiDg mosipihoes te s t ing oeer buebet in the 6eU it 
e u rpett ing thsi tfacr picked up the poOen. On* raoequrto with pollen on hs W was 
fa a ccie dunog the surrey It further straigthem the suppontioa dwt at MM ^ 
Desei Sea uee tbe A m^nsa mosquito, eitfaer by netuie or by ne cesu cy be* beewM 
a ” ntrai " type of mosquMo which, b» qoett of blood thu Ls scarce new ft* soyM 
breedme, fwa adapted hsdf to travel long dwtxnce*, to re« during the day end 
cares oe 00 buthe* m aa open 6eld Certainly there would be 00 resaoci tor a 
to easy roefa of blood or ahdtw to reel an buthca. 

Tbtf pbcoorocnoo of poQcn mosquiTocs is also unpottant m that h opc® 


ci n 



1 Mites Hydrichnidme from he«d of A tergtna x 68 
"Voung Ui\-* of rmte Hydra rtinrder taken m the pwoU at Feshka Swamp x 133 
oimg Urra of itute Hydrachmdae taken from a moaqmto A tergeati (distended, 
compare as to tae with the young larva taken from the Feshka Swamp) x 13S 
4 Pollen on leg of mosquito A urjtnti x 740 
5 Granules of poHen of Anabasis articulata 
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a nevr field in ataimng or spraying mosquitoes for a flight test and other 
works of identification the pollen being an organically uniform and hirmlcss 
powder and one which the mosquitoes seem well able to carry especially 
as the botanists assure us that a coloured pollen foreign to the area to be tested 
can be selected. The only point to pro\c before use would be the length of 
time the powder could rcmam on the mosquito in actual flight under natural 
conditions. 

Mites on Mosquitoes 

Mrtes were found on about 20 to 25 per cent of all the mosquitoes taken 
m caves m the hiUs at the wettem border of Feshka and on about 3 to 5 per cent 
of mosqurtoes (all A sergnti) taken cither in the field between Fcshlca and 
Kalha or m the houiea m the whole Kollia area betw cen the period of No\ ember 
December 1942, when careful examination of practicallv all mosquitoes col- 
lected waa made m connection with the mosquito flight test. Mites were 
found mostly on females, but also on males 

Dr Shoulof, of the Hebrew Uni\efsity identified all the mites on the 
mosquitoes found in all the \anous places mentioned abo\T and at \anous 
times as Hydrachmdae, fresh water mites of the Thy a class This brought 
out on mtcresting question as to the source of these mites and whether they 
could not also serve to determine the source of the mosquitoes carrying the 
mites. 


The fijst theoretical potat of cormderitjon wa» the desret of aaltmty in the x'anous 
^ter iourca m the Kalla tret and their auiaibtlft> for harbounna fresh water rrutes 
It win^remerobered m thu cormectwo that the water m the puddles around Kaliia 
a^ when aammed on aeveral occaffcmi was found to contain 2 5 per cent. NtCl, whDe 
the watm of Feabka contained from 0 30 per cent. NaCl (near the brpe aprinff and pool* 
where^ lame of the nutca were found) to 0-65 per coil NaCI (the Utter in the puddle* 
near the aea) in orber word* even the most bradosb waters of Feshlia contain only 
Of the amount of NaQ found m the walcrs at Kalba seashore 
. Tne aecood point was that tbe larvae of Hydrachntdae are usually known to live m 
ooQectJoni of water The latter bowc-ver had not been found heretofore m the 
Kalla area, but were profit *t Fcahlka or at the area near the Jordan, fish 
rw««, waiti storing reaervoux ^Vadl Kuffrm and \\adi Quiltwcre practMally dry durin* 
ttw peraid between September I>ecember 1942. 


In apitc of these theoretical considerations it was the opimon of Dr 
HOtJLOF that no place could be considered as a source of these mites unless 
the larvae of Hydi^hnidae (certainly) and possibly the eggs and adults were 
ound there since the parasite* foimd on the mosquitoes are the young larvae 
of the Hydrachmdae found m the waters where the mosquitoes had developed 
or uhere they came to lay egga. 

Accordingly he examined all the known water places — small and large 
from Feshka to KaUia and from there to the Jordan, for a distance north- 
er of Kalha almost as great as that from Feshka to Kallia It must be taid 
htre parenthetically that these collection* of water ha\c become known and 


napped only after repeated pfcnou* survey* so that one could tell almost 
^th certainty that except perhaps for a chance water collection due to a tern 
porarv leak of a tap or pipe, no other definite collections of ^N'atcr existed during 
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the period in quertinn He found no ll>dr*chmdac Un-ac m the water jlw 
near KaHia or in the more dmuit neighbourhood, near the Jordan, wb<ii 
la drtUnl from KalUa ai Fohki but found them in Fcahk* water* oa tire 
occaaicmi, 24th December 1&42, 19ih January 1943 and on 20th Fcbnaiy 
1&43 whM he enUeaed a great number of them in the large ahaDow poch d 
Feahka Thc»e pool* apparently conum roulutudca of latral mhe* rincetf 
found thirty fire there in an area of 4 aq m. and fifteen more nearby Tk 
larrae of rtutca found in Fethka were aiimlaT to tboae found on the moaqu*®' 
cicept that thcY were younger He alto found under atone* object* 
the Hydrachnidae egg* in eanou* fuges of thetr dtrebpraent. 

The coodu»wn here rmm be that the finding of mitc* on A ttrjnt 
tTKwqmto m Feihka and in Kalha area p\e* a definite pteturt of Fohta b®? 
the fourtre of moiquitoe* which were found in KalEa are* b e tween Octohm 
December 1*442. ^Tiile mitea on motquitoes have been found in other plws, 
It appear* that m the Dead Sea area with lU citfeme dimatic and getigiipkicd 
condadota, the prcaence of tbe*e mites a* parantt* on mo*quitoe» In 
enotmoialv large number* afforded a clear method of pronng long dattw* 
dupmion of A tfrgrtch Since the mitea were also found on male* it affofi' 
further proof that the male A lergraii at least at the Dead Sea area, ha»*fc®f 
range dupenion. (( id* note on Dupenion habit* of male, page 102.) 

Mauooa Ca5». 

Malana ca»c* have been occumng in Kallit area each vear since the faM*p 
tioti of the Potash Work*, the number '^iTing with the number and kiM d 
trarment labourer* that may be recruited either from highly malanou* 
or from thoae practically free from malana- Table* \lt and ^^b of mAh® 
incidence ibow* that the number of pntnary malana ca»e» in a pven jt* 
amounts to about 2 to 7 per cent, of the total population, the bulk of the c*** 
occumng among the worker* in the Arab quarter* where there are unprotedrf 
place* nmablc for nwnqonoc* to hide m and where there i* tl» the large* 
percentage of malarta earner* a* compared with the other quarter* in the K*®!* 
area. 

In the Kibbutt ” *etllcmcnt Zone B which has been m exutcoc* f'* 
the patt three year*, case* uiually occur in the »pnng and •ummer rooodtt 
A* 1 * men from the mosqcnto chart (p 114), adult mosquito inadcrK* 
Umited there to the tpring rrionth*. Tin* i* tccoumcd for by the f*ct tk* 
this lettlcment u affected moRly by the breeding in adi Kuffrm end 
be that m W adi Quilt. Both th^ place*, at least till the end of 1942, have 
drying up either completely or for a ctmsideTable dmance away from 
settlement from about June or July 

The case* vn Zone A,” Kalita area proper — usually if not ilway * — 
in the pcftod b e tw ee n Oaober December when the moaqurto inadenC* ® 
higher Compared with that in the aprini At that time, too, a* b*» 
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Table \ la, 

ntuLurr casei or malaxia at tttc dc.u) t£.\ ^olml 
DtmiNO 1030 to 1012. 



PopuUlloEU 

Caw 


Total number Per hundred 

popu Litton 

I»39 

700 

-18 0 0 

IDIQ 

000 

<Ml "3 

leii 

1 *00 

;i 2-0 

191 

I 600 

112 0 2 


Table \nb 


BEIMAET CAXa or UAUEU D< THE ^AE^OU• QUAXTOtS OE THE DC.U) ICA •fORTH P. 101* 



□f ^ forms about 94 to 96 per cent, of the total number 

per 3 to 4 per cent, of A sup^pictus and about 1 to 2 

out Tt .. Although no mosquito dissections have been earned 

rcsTvrn.tm^f ^ ^"clude from dimeal observations that A strgenU u 

^>^T3le for the bulk of the malana cases occumng m KalUa on the Dead 
in autumn, ^ 
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that Feshka, 6 to 8 km distant, is a source of A sergmtt for Kalba area, ccrtainl) 
m the autumn and probably also in the spring 

P 3 Description of a method of collecting m one night sc\'eTal thousand 
fresh A trrgenlt m the swamp Bnnging them from another source cannot 
be os reliable as using fresh mosquitoes from the breeding place prior to their 
j-^atural flight in quest of the first meal 

4 Cs\ es arc an important resting place and collecting centre for anopheles 
mosquitoes to an extent that has not ^en noticed m Palestine before. 

5 Method of spraying mosquitoes mth gold dust and releasmg them 
ivith the subsequent recovery of one gold stained mosquito in the field 
6 The collection of A tergnttt in the field near bushes about sunset. 
Observation of pollen being earned by mosquitoes — to our knowledge 
not recorded before. ^ 

Q mu influence noted of wind direction on mosquito dispersion 

he findmg of fresh water mites (Hydrachnidae) from Feshka swamp 
I in lar^ numbers on A sergenU (males and females) m various localities — cates 
I d* and places of human habitation in the Kallia area 

I croonstration that male A sergeitti ma) travel as long a distance 

^u-atvty ora the swamps u females and that the finding of males is not always 
an indicstiou of the proxinuty of breedmg places 
^ rtf ■ In usion, It u of vtiue to present the factors pointing to the existence 
of . ong di.pm,on of A ,ng«Ut m the D«d S« mo - 

j , * season adult A rrmtueohr^ sergenit and suprrptctus were 
arajj Moirrt * ha ares, while the breeding then found along the kallia 
hsd then ^Ittcolor and while no other breedmg source 

Kallia could have been responsible for some adult mosquitoes m the 

S B states th t ^ there to Kallia is not less than from Feshka. 

lahmir ht. V » ormer jears when with greater possibiUtiei for obtainmg 
A ^ there wa. no breeding 

no breerfinrt r tn the settlement. In the autumn of 1942 there were 

controlled. ^ along Kallia icnahore and other places nearby were 

At the ^e Hn, ^ Jcrgm/f were coUected m Kallia settlement, 

m varvmp tergenu breeding goes on the whole year though 

^ « different period, of the year > K 

* dutioce rtf .i the field of a amgle gold-rtamed mosquito at 

Ah oreraMt.n 1 j of release and 1 5 km from KaUia Hotel 

f3 ) error in both field and laboratory 

, 5 <vanoua dr«* tergentt m the field on and near bushes at 

ir direction of the sivmmp and 

^ (4 N^r^°°l'^'titoc8 coUected m the open about 3 km. nonh of the hotel 

^ Zone A of poUen on mosquitoes m the vanoua wtUements m 

r Dead Sea an^^ migratory and rural habits of A, jrrgtntt m the 
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INFANT MORTALm IN THE BRITISH WFST I\HrfS 


Leetvrfr in tkt 


P GRANVILLE EDGE, 


S himuo tctmty it ha* ban usual r/- nMl Ini -lAiirMts 

,!s,d. of«^ku«.or.mndird.ofv,5us against «hXpr,^^,Ts m . 1 

i ^cltt^bsttsmisutmightbs luoa^ircd from 1 , 

(occupstion or caJUng sdopuag u, own orbltnity .oro^stTf , 
n.tsd to tho spocwl .ctivms, ,0 which It 1. dcvofcd 

, °j concerned, progrewcanmrirUa. rf 

melted prodded sorncos h.„ the «ipport ol the Inm^rrl,;^ 

,.l.li«ical m^ny capahlc of producing dependable ra,^ I " , 

II "“n^n^ny roflset the vanous asp^ of hie and death char^" 

^tence. It follows that the relSiihty and value of audh^T';'''^"'' ’P"/ 

c exactncM and range of the raw mfltenal made aviUtbu o 
ID erpretation, pluj a wilhng determinfluon to mal-e full u*c ' n >fl ( 

•i ettort when these requirements arc fulfilled the available rat^ I ^ 

_ importance m the frtmmg of future admimstrative and medicaf 
interestB of health betterment which may reasonably be exotcfiC^"’ " " 

4 trith pronusc of success ft 

Among the many quantiUtive assetsmenu regularly used r, Xr<£=^ 
authorities, the infant mortality rate* is regarded as an cactpti? 

' for the purpose of dctcnninmg the efficiency of hcalif '* 

j a^Dcc a high infant death rate is held to reflect the combined * 

* That k tbo ratio of the total deaths of children under 1 year ^ 

^*S**tered durrag the tame year ^J3 


118 EtTW \JD»r*UTT IM -mi 'nUT INtiltJ, 

ctmditioia ind the evil influence* of a v*ntty of ertemal curumstifice* gencii 
jiunucal to health *nd Ufe • Thc»e truth* irc common knoicledfte, ud ji 
in many part* of the world record* of infant death* ire Umentabl) iiicoinf*c 
and uruelable with the retult that aathontic* are denied the valuable mfora 
tion and bdp which could be nude available if only the rcBular mal nttnis 
of dependable record* were ln*i*ied upon ihroo^out the ter v i ce* . Lade 
complete and dependable record*, pubfc health officer* faced with retumm 
high or fteadily increacmg inUnt mortality rate*, may endeaTonr to nnrtii 
airoety by aetkmg to attribnie such unfortunate eipenence* to the openti 
of wnie itttCTutablc Act of God and refute to recognuc tbe fact that unoccean: 
watte of irjfant live* may largely be the logHal coraequence of their own defai 
Ekapite the f^reat ttndc* In aocval and medical progma in vanooi po 
of the Bnmh Colonul Empire m recent year*, it cannot be denied that cen 
ttvely high mfant mortality rate* continue as an annually recurrent apeiita 
m too manv of our overaea* potaetaiona. Speaking genowlly *uch rate* ran 
from about 60 to GOO per I OOO birth* many the pnbluhed rate* wa 
howe v er be accepted with crmndcrablc rtaerve for record* are fteqaefl 
tncompltte and unreliable or may refer only to tdecicd area* where rtgutno 
u enforced and out thu* represent but a verr tmall ptopomon of the 
popuUooo withm the boundane* of the terruojy 

For example m aome of our ponetnon* m Bntisb Tropical Africa reps 
tjon of vital facta t* not attempt^ except for Euror«an* m other tenitw 
where registration u applied to •elected area* only tHeae reqmrementa s^ 
from 2 to about 10 per cent, of the total populahon of the terrttonea win 
ttich piacncet hare been miroducetL To qootc an actual example, it may I 
ob*cr\-cd that the popaUnon of the Colony of the Gambia number* appie 
mately 3W 000 yet record* of birth* and death*, etc~, are available only fee c 
capicd aty of Bathurst with a population of about 14 000 where the ib& 
moTUlrty rale which wa* reported to be 164 1 per 1 000 births In 193S t 
ruen to 243 3 per 1 000 m 1041 ^ Of the rates obtaining m the ProtcetDO 
where 92 per cent, of the total population of the Gambia are to be foof 
nothing i» known or gn b* known until reliable regtttrauon tyttem* are eO 
fiibcd there and made to funchoo effiocotly 

On the present occxtton it u proposed to focus attention upon tail 
moTTaJjiy rrpenmee jd * group of temtonc* where mil jegut raDoa 
have been ettablitbcd for a long tune and where requirement* art constani 
m use and Qmforrtily ipplted to tO *ectioni of the population inhabiting 
temtonc^ Tbe lemtones m quesuon compnie a reasonably compict g** 
graphical group in the Western Hemupbere where were laid the foundat*^ 
and where are to be found some of the oldest unit* of our Colonial Eoy®’ 

“ A* twu of ■a mian condmoct* the deaih-nm of faifnio imdrr I 
duUrm uadiT 5 T**rw ruoie i ip o rtii a tbaa tbe rtic* ta any otber group* w 
17U/ Sittunn, Farr Mcroonsl Nohiine p. 114 Loodoo ISftS. 

t Ct AiutmI R/p«ri f\lomy tMt Gcwibm far dW yeor IH 
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jutmcly the Bntnh We*t Indies. For all practical purposes the distmctiN-c 
features — population chmate, vegetation, etc. — characterizing life m Bntish 
West Tn chin Islands may be regarded as similar despite inevitable variation 
to be met mtb. between island and island, and c^en at times between different 
areas of individual islands. 

All the avaBible data — some of them of doubtful accuracj — relating to 
’ thirteen principal temtones m the British West Indies were assembled for the 
I 5-ycar period 1934-38 and aitrage infan t mortality rates calculated for each , 
these are arranged in descending order of magmtude and presented m the tabic 
below with other statutical indices which experience has shown usuallj to i-arj 
either directly or inversely with the rate of infant mortality 


Colony 

Tnfcw, 

Mortality 

Rate 

(«) 

Birth- 

ntc 

(S) 

Barbadoa 

331 6 

39-4 

St. Kltt* (e) ... 

163-9 

33-9 

Babamaa 

146 0 

31 4 

BHtah Qaana ... 

138-6 

33 1 

Bnbah Hoodma 

130 1 


Jamaica 

129-6 


Annsua 

124-6 


StYinemt 

118 1 


Trfaidad (d) 

107 7 

SI 8 

Gmiwla 

105-4 


St. Tjiri^ 

102 0 


Domlrtica 

100-8 


Moptetiial 

96 7 

30-1 


Coloorcd Bmfaa 
per cent, 
of AD Birtlu 


74-6 
No dsta 
93 7 
No data 
41 8(Eaat 

lodtana) 
No data 


IHcintiniate 
per cent, 
of Total 
Blrthi 


Birtha. 

CoIo\ircd 


Of Total 
PopulatKo 
per cent. 
Coloured 


09-0 } No data 

No data 


49'7 
43 9 
71-6 
74-0 
70 5 
69-4 


63 4 
60 1 
07-0 
60 3 


86 0 (East 
Indiana) 
No data 


93 3 
90 8 
SO-0 
98 7 
97(?) 
03 3 
80-6 
90-0 
09 3 

93-6 

? 

03 0 
99-0 


^ Hrthi Rrporti do not ahraya indjcate whether fre# btrtfu only or whether 

n™* mdud. „ uaorttd «unb.rof«inhmt... 

(1) Per 1 000 popuktKm. 

Any il~^ the Preudancy ctmipuam^ the nlandt of St. Chnatopber with Nena and 

C1ii,i5dtKa) of birlLi, etc. oocifiDed to (1) £aat Indiana, fl) other Eaat inHiTv 

considered necessary to calculate the coefficients of associa- 
^^bet^cn the infant mortahty rate and other mdicea* for a glance at the 
e ahowi no statistical r^ationahip m those cases where complete or 
approiunately complete data are available for examination. For example, 

M p,?! ^ NiwanoLliE. (1923) Viial Statuba 3rd Edn. Chap. X, pp 112-22. 

Sem^Facton Warn 
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Indio, \-ct Its sTCTsge in£»nt moitality rate of 1 IS 1 per I 000 tnnhi a i 
higbest in the group moreover infant death* m St. ^^nceot dalm m ntn^i 
dnual ton of approvnnateif 30 per cent, of the total death* at *11 *gw, « ntd 
more unfr\ ourablc op^icnce tKan those of St. Luaa or Grenada. 

Trmdad which he* about 10 d eg r e e* north of the Equator n the leatii 
largest and the most touiherij of all the Bnli*h \Se*t Indian Island*. Th 
donate i* hot and damp and malana u preralent. The a verage mfant 
rate for the 5 ^ean under l ev itw wa* 107 7 per 1^100 butha, the mfant 4«tb 
durmg the pertod clamimg about 20 per cent, of the total deaths recorded ad 
year 

It re ma in* to docuu whether further caanunation of the «Ta3*hle dfl 
can throw light upon sortie of the cause* of infant mortality and the wi4 
variations of expenence noted in these island*. Further mvesugstion snp^Cfl 
the foBowmg information. 

Ltermuer axd In-taxt Mo»taUtt i 

It u a weU-e*tabh*h«d faa that the death* of iDejiumate infants are p> 1 
portionatdv abaut twice a* numerous a* those boro m wtdlodu UnfotwnBdt, i 
the majority of urtmamed expectant mother* ladt the cart and iltentjon eojerti 
by raamed women during the pregnancy period ted after birth tahc» ' 
fUegrtunaie babiea are often demed the atienbon and Dounthtoeni ntecaarj 
for their rorrivaL In the precedSag page* attentioo ha* been drawn to eta*- 
rirely high Infant mortality rate*, and the Urge proporooti* wUch infant dead* 
bear to the deatha at all age* In tome Bntiih U cat Indian lerntone* the lafio 
feature ii m fact largely reiponaiblc for the high general death rate* eapenenerf 
in those tcmione*. 

It nay be noted from the table of com paiau r c data presented on page 1 
that oi tht British H gtt fadter ill/gilwiotr btrths PTToriahly font tfu la^er p*- 
portmm oj Ou total brrtAr recorded each year Here, then, may lit one cause d 
un dul y high inUnt mortality in these oUnd*, though it also may be do«I 
that there i* no constant rdatioo between infant mortality rate* and the perosJ- 
ages of iPegmmate births. For instance. Bntuh Honduras and British Gmst* 
have the lowest iltegmmite percentages, yet they occup y fifth and fourth pl*£0 
fcspcctii dy in the West Indian inUnt mortaEty expcnence on the othfl 
band, in Montsenat, where the proportioo of iUegitimate births is 43 per cm 
higher than m British Hondurs*. the infant mortality rate a 28 per cent. lo«t 
but m Buhido* the proportum of illegitimate birth* u 34 per cent, higher ml 
the infant mortality rate 64 per cent, higher than the corresponding rate* k 
B ritish Honduraa. Them vanation* must not be mterpreted to mean da* 
illegitimacy b not an important cause of udant mortality m these jsUnds*— ft** 
the arailabk data all that can be aaid is that iHegminacy u a factor but that ts 

•C£.L*eJGowr*i«*tJh}-)rt(N«wSww),l»a P*n IIL pp- 46-48. Leo** 
H.hL StsOQociT Office. 
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relttive importance when compared with other influences cannot be deter- 
mined with accuracy in the present study 

Births are classified by legitrrnacy (or the percentage proportions of illegid- 
mate births are stated) for eleven of the temtones under discussion Of the 
total births recorded for these eleven temtones dunng the penod 1904-38 
illegitimate births accounted for 66 per cent. In Aniigua dunng the 5 }car 
penod 74 per cent, of the births were illegitimate in Jamaica 71*6 per cent 
iniSt 70 8 per cent and thereafter in descending magnitude to 

with 59 per cent Domtmea with 57 per cent British Guiana 49 7 per cent and 
Bniish Honduras with 43*9 per cent JVhy should the high proportion of 
illegrtHnatc births be a regularl} recurrent phenomenon m Bntish West Indian 
colonics ? The general view suggests that the high average is maml) due to the 
fact that among the leu educated classes a man and his umnamed mate both 
vrort to cam wages for the common use of the famil> they arc raising since 
the usual custom is for a woman to cease work outside the home on being 
mamed If this view is subutanually correct then it would appear that the 
av^ge wage of the mamed Weat Indun labourer is mauffiaent to provide the 
ordinary necessities of Ufe» and consex^ucntly widespread povertv must charac- 
tcnie the Iro of the majority of the people m these islands Weat European 
experience shown that birth rates, illegitimate rates, and infant mortality 
Mte^ provK^ sensitive indices of poverty for where statistics of births and 
ea are dassified by social status it has been noted that buth and infant 
mo ty rates are highest among the poor and lowest among the well to-do * 
^ without interest to observe that such rates arc con- 
s« cntly high m West Indian temtones- Poverty is a highly complex 
pnra^enon resulting from the mter play of a vanety of elements and influences 
effect of producing not only excessiv e infant mortahtv 
equa 7 ^^y may be responsible for the creation and mamtenance of the 
of illegttiinacy which arc an outstanding and r^ulorly 
Q ^ eature of the v*ital statistics of British possessions m the Canbbean 


?"■ Eo«t Indian birtlu are 

no letniJ^r' r percentage is said to be due to the feet that there exists 
for the recognition of Hmdu mamages with the Protector of 
handL^A ^ provisions of the Immigration Ordinance On the other 

of Muslim mamages u provided for under the Muslim 
2 re Registration Ordinance of 1935 provided such mamages 

L ^orc a duly appointed Muslim Mamage Officer and regis- 
of Ordinance (According to the results of the Census 

™“OS were about five tunes as numerous as Muslrms ) These 
practice arc difficult to understand surety the detcnnmation of 


PP loc. at. p 28 Local GoacnaM Hcpart loc. at. 

TO ^2^ Gxremvooo md Btraw-t loc cit. pp 20 31-33 NiwshoGie. loc. at. 
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legltuMcy for rcgittrauon pnirpote* thould be gortmed tolcly hj the rxd 
rule* of the parUoiltr popuUtitm group to which newly bom ciuTdrtn txfat 
Unfortuoitely with, two excepoon* only It U not potjiblc to »«* numen 
illy the effect! of iDcgiUmacy upon infant momlity m Bnu*h Wcit lodm 
caslotuea, for though hlrtht arc claaaified with dutinctlon of legidmacy r 
aunflar cLuaificaboo appean to have been undeitaten for infant deaiha mi 
majority of pubhahed reports rebting to the territories under rme* Tit 
n ecessa ry data arc avatUbk for Barbadns and jematea and for the pcc^ 
1934-33 It was found that m Jamaica 78 per cent- of all mfint deaths recori 
during the 5 vears were those of Dleghimate babies, while in Barbadoj 6 
corresponding proportion amounted to 71 per cent Tbese 6gurca arc deym 
aingly suggestive of the deatruedve postibibtiea of the DIegi&macy factor t 
the problems of infant mortabty In British possessions m the Caribbean Set 


Racial Compowtion ahu Iktakt Moktalitt 


The term Race is here used m a very liberal sense for mued nuunsp 
during the past three centuries in the West Indies hart tended to 
obbterate nioal disdscuona in many of the existing human stocks bhabeai 
the tslsnds. Perhaps a more general classification of the popuUtioo ■■ 
\Vhite ” and Coloured " might be the wiser plan to adopt for pn*^ 
purposes but whatever technical expedient is applied it is dear that obso* 
ractil factors supply influences of outstaiuliag uppcrt a nce in this ptohlen^ 
mfant mortality 

It rs to be remembered that among a total population of soma three milS* 
m the Bnlish West Indies, barely 4 per tenL are Europeans and ^VllItcs, * 
remamder being mainly of African or mixed descent, with m some terntwtt 
a conuderabie sprinkling of immigrant and locally bom East Indians. Tk 
Bshsmts has a Urger proportion ^ resident Whites (20 per cent) thsn rf 
other British West Indian colony ♦ Thereafter the proportions of whflts 
black or coloured peoples range from about 1 to 7 or 8 per cent while 
the coloured dcTDents further vanahona may be noted aa, for eiampWi ^ 
numbers of East Indians in Britwh Guiana and Tnnidad and so on. 

At this point it may be appropriate to ohserre that In countries 
tiw; population compnaca both white and coloured tlemcnts infant 
Is aimw invariably higher among the coloured races For ciairrplt, m ^ 
United States of Amenca the rites w 1936 for Whites snd Negroes were 
and 88 1 per 1 000 Uve birtha respectively while for individual Stitts tk 
rates ranged from 41 2 to SS’B for Whites and Other Races m Conntcoc* 
to U2-9 and 303 8 for the corrcaponding racial groups in New Meirco-t ^ 

* Tbs Knall (slsnd ot BsiOods (wbldi with Andsua sod Redoods fcinna 
Praidraclea of tha Leswsnl Usndt) b p erha ps the only place tn ths West lodbs s*' 


the tmioT i ty of the inhehitantt are Whites. 

t fitnk, StSShrtk XlortalUj StM ti tt m , 1938. 

Bonau of the C<‘nens, Waahinxtoo, 1938 
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we turn to the Fir East wc find that in Batam (Dutch East Indies) during 
the penod 1935-57* infant deaths among Natives accounted for 36 per cenL 
of the total deaths recorded, for Chinese 33 per cenL, and for Europeans only 
9 per centf while m Sumatra (also Dutch East Indies) similar expenences 
were rccorde<L| In the Federated Malay States of British Malaya m 1939 
the infant mortality rates were Europeans (and Eurasians) 51 7, Malays 
147 Chinese IIS^, and Indians 121*6 per 1 000 respectiv'cly § But when 
attempting to unravel the mtncaaes of the infant roortahty problem m Bntish 
West Indian temtoncs, the mvcstigator is faced with a disheartening task 
owing to the lad: of essential facts and the absence of any uniform system of 
dassilymg basic data , m many official reporta no attempt is made to tabulate 
natahty and mortality data according to race or colour 

Bcanng m mmd the vital statistical inadequaaes which feature so many 
of these Reports, it may be noted that in Barbados about 75 per cent, of the 
births are those of coloured m^nts, and m British Gtaana Antigua and Moni~ 
serrat about 93 per cent, m Tnmdad and British Gtaana of the total births 
recorded, the contributiona by East Indians alone amount to some 58 per cent, 
and 48 per cent respectively It would appear that infant mortahty rates 
among the coloured dementa of the inhabitants of West Indian temtoncs arc 
mvanably m cxceai of those relating to the infants of the white mhabitanta 
but until steps are tak e n to improve existing vital statistical machinery and 
rnethodsd* reporting preoie assessments cannot be made as matters stand 
the mqonty of official reports fail to supply the necessary data for the deter- 
^tion of specific infant mortality rates. So far as Barbados and BnUsh 
are concerned it was found that during the penod 1934—33 mortality 
i. mfants were on the average about 50 per cent. leas favourable 

^ corresponding rates for white babies In British Gtaana m 1938 
me infant mortahty rate for Europeans was 69 per 1 000 births as compared 
^ rate of 179 for East Indiana, 171 for Blacks, 130 for Mixed 

, Abongmea. Other colomes do not supply information m 

the general practice is to quote an infent mortality rate for a colony 
a* a whole without distmction of colour or race 
, , nduly ffigh inf a n t mortahty rates among the coloured inhabitants of these 

of th ^ certainly due, m part at least to the fact that the majonty 

l.r™ ^ la m e nt a b ly ignorant of or they ignore, the most elementary 

laws of hygiene and samtation. 

y pIL^ Vo?Y*oIS£r AcanxBmg to Agw-GrompM n Batavta, tie. Ind 

t ^ Stsadb (192S), Kmdtrttafut0-O<uthirtv(aSimat^ Amsterdam. 

Stm^ 1,3, Gorrament 



US mrjUtT itOJrTALTTT IN Tlfl! WCTT mPItl. 

DifiASt AND Infant MorrAurr 

\VbcQ this npect of the problem is spprtacbcd the inrqtjgator coct ipa 
finds be ts condemned to irrrene the dreajy pluns of mesgre lofomaJ* 
IndMdusl sutborides m the British West Indies seem to cCog with SBeri 
jeslotay to their arm pirochkl viewf of what items of knowfedge coocem 
the pbmomecs of humta life and death are oeceasaiy for pablicanon iQ ofiicd 
reports with the result that sdeotific enquiries are frustrate for DemerjefataB 
of caoses of death are almost sa raned as the contents bf a witch i csoldni 
making comparability of mortaJhy cipcriencc bet w een colony and coi» 
TutualJy impoasible. In three colonica oniy of those under rcMcw are c*tB 
of infant desthi reasonably classified, m two others only two tides of awei 
death are adopted, m another two do attempt was made to daawiy mfsnt dexh 
with respect to cause before 1937 In two more 1ms are presented intennittenjk 
in one ^ooy free odes forming the group Duemrt 0 / Early Jii/aacr” a* 
cariy nrwon of the iMtemathynai Lut ef Caum ef DealE are a*i 

and in the remaining coJomea no attempt whatsoever is made to supply isfo- 
matxon relsong to the causes 0 / mfaot deaths. 

On the baan of the very tfender resources trsilahle it wws found tka 
nttgental JuabthSj appeared to be respofisihle for the mtjonty of Intint dcah 
zn these islands a tens so vague as thu conveys 00 useful iofonnatioa. h 
Tnmdad 45 per cent of all infant deaths appear under thu dde for the 1934-3 
period, foDowed by f7rv>r«f<iand^/ Vacoti two of the ulaads of the\Viodssi 

Group with 39 8 and 3S-9 per cent respectareiy then Jamaica 33*9 -flnft* 
Gitiata 27 2 and St lataa 25-9 per cent Neit comes Baikaiax with I7 2ffi 
cent and the remainder in order of descending magnitude to the Bakif* 
where only 3-3 of all infant deaths are ascribed to thu cause. 

fVwwUrrs htrtk was reported to hare danned the deaths of 15-4 per ei* 
of the total infant deaths in Bntah Gw»e during the 5-year period osM 
review heart in order come TnaUad and Cmaia each with 10-9 per cat- 
Ajdipta 10 8, Bar^adoi 8 per cenC. MomUerrat 7 5 per cent., St I atcenl 
the Bakamoj each 5 2 per cent, and Jamaica with the lowest recorded {vr - 1 
ce n tig e of 2 7 per cent for thu eauso, 1 

As has ahiady been obaetTcd, la three cokoues only are more than N* 
causes of infant diuths dasstfied. In fiarhodor 30 per cent, of all infant dead) 
were ascribed to dtarrhoca mad atUnUi m St Loam 19 7 per cent, of the d«* 
appear under this ude, and in BnUsk Owtarta 10-3 per cent It u ctmoo* 
note that while over 15 per cextc of bO infant deaths are classified at dor ■ 
sypkSu in Barhados and St Ijtaa the percentage m BntuM Gmaaa u only 1 ^ 
RetpfToiory diseam m Barbados Brsissk Gsnaaa and St Laaa were respejn*!^ 
for 13-6 12, and 5 7 per cent. reapectlTcly of all m&nt deaths during the 
1934-33. 

Malaria as a cause df inJbnt deaths u hated only in reports from firi" 
Gasana Si Imoo, In ^ntuk Gidaw 18'9 per cent of ah Infant deaths 
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tnigned to ' fever (prabtbly milana)/ and m St Lucta maUru accounted for 
5 3 per cent, of the total infant deaths It is particularly unfortunate to find 
so little information m the reporta under' discussion regarding the effects of 
malam on the hvt* of infants m British West Indian lemtoncs where malaria 
IS endemic , manj of these infant deaths occur within & wede or 10 davs of birth 
and may largely be due to untreated malana in expectant mothers who are 
prematurely delivered of their babies whfle auffenng attacks of malarial fc^'cr 
The above results make it suffiaently clear that classifications of causes of 
infant deaths in the majont) of the islands under review, are so inadequate 
as to make them comparatively useless for public health purposes. It has been 
seen that where only two causes of death arc tabulated ctmgemial debdtty and 
premature forth appear to claim an undue proportion of infant lives but this 
result may be the dangerously misleading consequence of faulty human book- 
keeping other causes such as dxarrhoea and enimtu syphTts resptratory 
(^ectxons or malarui may inadvertently base been overlooked through being in 
eluded in these two widely crabracmg terms and their relative significance as 
destroyers of life unrealised The unwisdom of accepting pubUshed figures 
at their face vilae thus becomes apparent Then again under many administra- 
tiotts in vinous parts of the tropic^ world causes of death may be certified by 
both medical and non medical officers and the resulting records aggregated 
and cUisified without dminction of source The rehabibty of conclusions 
reached after the study of such treatment of disparate returns must always be 
suspect, and m any ctie the data made available W the cxcrctsc of such practices 
cannot pretend to supply any dependable measure of the diseases menacing 
life withm the boundaries of a territory 

So fiu' as the units compnsmg the British West Indies arc concerned it 
therefore becomes necessary to di^vcr what proportion of the total deaths 
registered m the vanous temtonea arc certified u to cause by qualified medical 
practiuoncrs and, where medical certification is not complete, whether steps 
^ arc tiken to classify separately the returns of medical and non-mcdical ccrtificn 

CEwrmcATiaN or Cause or Death 

j Of the official reports examined relating to the thirteen temtonea mcluded 
in this survey eight gave no assessment of the proportion of deaths medically 
certified as to cause five gave the desired information regularly 
^ In Barbados and Trsmdad over 98 per cent, m British Guiana over 60 
per cent, m British Honduras about 50 per cent, and m Jamaica over 45 per 
^ cent of all deaths registered were medically certified during the period 1934-3S 
So then it would appear that in these islands a considerable proportion 
of the total deaths regutered have the cause of death certified bv non medical 
persons — in some cases the certification of cause may even have been recorded 
j by the certifier viewmg the body a/isr death has taken place The end results 
of these praedets are reflected in the pages of published official reports where 



188 


rWAKT MOrtAUTT W THE WETT nOJttl. 


the f«ct» recorded by medidUy quiUfied and noa-medicil certifien tre rtniii! 
together whhcnrt differentiatiOTh--^th one exception to be referred to hta 
u to •crurce of ongm. In tbe»e drcunatancea the recorded ftett m rffaS 
value m furthering public hdlth progr c*s > for they oumot pretend to 
dependable mformadon of c*u»e of death w the aaaanbled tett Utk fi 
eaaeotiil attnbute of tmiforrtuty rK> inter laltnd cotnpiribUity of mottf* 
expenence with respect to cause of death fa posalble 

But these are not the only dcfecti chaxacteniuig the data under rer* 
Different rules of aelecdon of a cause of death when more than one ae^ 
condition u recorded on the ccmficaie, and different methods of t l i wr ui u 
and tabolar arrangement of the raw material, all combine to cornpBcite C 
further the problems of comparability 

For m thcae ttlandi a varictr of methods of clasaiffcatioc of caoset of iid 
(at all agea) ti encoonttred. In four territones during the penod 19S1-1 
causes were classified by a nomenclature of 200 titles and eighteen main fiie» 
groupt accordmg to the DetmUd Inttnational Lut oj Caum ef DttA, 
Reniion. In five others only aiity fire specially selected titles were used, ci 
in one case among these, deaths %m mtjuaJly rertijW were further 
by a lilt of thirty two dtscise otiea and uncertified deaths by a Eat of oioetpff 
ti^ alphabetically arranged, ranging from " Asthma ” to " Worms, *■ 
containing sach mdeterminate terms as “ Pain b the Side, Cough,'* ^ 
Bowels, etc with seventeen references to Fever in tasoebti on with tvse 
dueaaec In another temtory 202 ndea were used in another fifty two, cdl 
another all causes were represented b eighteen mam disease groups 
had the effect of completely masking speofic causes of death. These dlTCftfC 
of practice combine to baffle all attempta to study the causea of infant muO^ 
or to compare differ enc ea or moftaUty expenence between these falanda. 

CoMCLtmiHO OBsravATtoitB 

The present survey baa succeeded in doing nothing more than io^ 
that though many of the r e c orded facts may be rf doubt^ accuracy rilfic** 
evidence has been assembled to suggest thai bfant mortality rates b scflc^ 
the British West Indian possestions are unpardocabiy high, and that these 
thow widely uneven differences between the vanoua amts under review ^ 
has failed in its quest to pobt a finger to the specific causes resp on sible f« * 
majority of infant deaths b these islands it baa failed to discover vrfait tit^ 
bfant mortality rates of the poorer claasea and the corresponding rate* S' 
those seetkma of the population more comfortably abated from the emir**' 
mental tod economic points of view so that the effects of such influeoc* 
cannot be assessed. 

The only g en eral condusian to be reached ts that high Infant nuxoBd* 
where they occur are the inevitable accompaniment of inainltaiy 
pu T crty ignorance the bad hvbg conditiQna of the people and a host e£ tt»® 
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attendant tils. While these matters are pnmanly the concern of the vanous 
pnbhc health airthonties they arc additional]} everybody s business, for no 
populttion can evade their communal responsibihties when conditions immical 
to health and life arc allowed to persist from year to year 

While official vital statistical reports fail to present the facts necessary 
for the detafled study of this and other problems of the highest public health 
importance, scrutiny of Annual Medical ReporU provides additional and com- 
plementary information which scn'cs to throw light on vanous aspects of the 
infant mortahty problem. It it dear that in many of the temtonca under review, 
samtaiy conditions are httle less than offensively pnmiOve. The large towns — 
though not by any means all of them — may pronded either whoDy or m 

pan with water borne sewage systems, but elsewhere earth, trench pail or 
barrel pnvies, and other equally objectionable methods of sewage disposal, arc 
the common practice. Even where attempts have been made to install water- 
camige systems of disposal to sepde tanks, these attempts have often proved 
depress mgly unsuccessful abysmal ignorance and pliad mdiffcrcncc so 
frequently lead the people to dispose of old clothes, etc. m the closet pans with 
consequent choking of drams. In the face of such disheartenmg eipencnces 
It It scarcely surprising to find health authonues deading that extensions of 
septic tank syitetoa could not be encouraged. 

Faulty methods of disposal of excreta are undoubtedly and mainly respon- 
I Bible, especially m rural areas for the high madcncc of enlmc dyientery and 
0 toiw/ dwfttrei and for widespread helminthic infections In some rural 
areas ovct 70 per cent of the people were infected with hookworm the type 
m^y affwted belong to the poorer classes who rarely wear shoes and mdeed, 
frequently report that few of these patents ever wear boots 
^ ^ ex cept on hohdays. For the rest, infections with h elmin th* other than 

ookwxrnn, appear m many places to be the rule rather than the exception. 

0 tr as water supphes arc concerned, whDc many of the large towns have 
piped supplies and modem purification plants, it can be said that m some areas 
arm piped supplies are not considered entirely safe, while m others, supphes 
^ are precarious and uncertam arc received from unsafe sources In 
^ cts catch water systcmi tanks, ponds, nveri stored unprotected 
e^ eta, the sources of supply for the large majonty of the people. 
Ml t '^ch charactenze certam seasons of the year m these 

, ^ of crashing soil and other dcbni mto collecting receptacles 

and ^ch domestic supphes are drawn, with the result that dysenUry 

^ ^ not uncommon consequence. Polluted supphes are largely 

ponsible for the prevalence of gasiro-tntesiinal ailments m these islands, and 
Xtm connection it may be noted that in most of the temtones under review 
e large majonty of the deaths ascribed to such diseases are those of infants. 

In spite of the constant attention devoted to the problem m recent ycaia, 
conditions of the poorer and coloured daises still remam m many areas 
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deplon^ily pnmitn't iMsmory *nd ortmorded. It b trae tlai ao^ 
dweHmg* contmuc to be erected « funds become inHablc, but ihm p gre i n 
tre dnaully inadequttc, snd even Khen pnmdcd, ire too frctpiently mo-«i 
by theiT tenJtnts, Here, the luthonties h*ve to ccmteod with i per »u tenitp» 
ince of the riemcntarv rules of health, for there exists a charactensac fiiEktil 


TtndlatioD and fresh ait not only will lu^t an be tjcluded from wpenttw 
fear of “ jumbtes " or ghosts, but this tendency cTtends to the dofinj di 
Tents by of which frdih cr at any ume enter and Tenuliic dirtllaj 
with adrerie effects upon the health of the inhabitants, UnuToury dc 
comprising unsightly shacks m ruinous condition and groaily OTcrcrerit 
art a common feature of areas m the naghbourhood of larger towta s&l* 
rural djstncis. In practically aU temtonts bousing and slum dcarance sctoe 
have engaged the attention of the res po nsible authontiei for tnant yarV5 
the problems of rc-h<msing are not easy of solution, for until some mesniB 
found for erecting suiUblc bouses in suffiaeni numbers and at rents the Uie* 
lug disscs can reasonably be expected to pay laige-scak dcmolitwns tf * 
sarutary dwellings and slum clearance could only result in rendenni; b*' 
families homeless, or in anti further incrcanng the existuig overcrJaiW 
condibOQs in many areas. 

The <^uestioo of housing u inseparably asscoattd with ccaiiliew cf 
m these ulands where the several communities art mainlr dependent fordtf 
aubnatence upon tgncuUuial punuiu. Even lo years of exceptional prc«p®i9 
BUpphes of labcrar inrarubly exceed demands, arid in anv case it ts o^ 
the cropping seasons that a fair amount of labour is osuslly employed. Beteed 
the seasons Urge numbers of persons are therefore oncmplored, and it may 
be noted that during ih* periods of economic depression which have fO ft- 
cjuenilT charaaertred condmeos \n these islands ^twetn the two great ^ 
unemplonnent became rirtually generaL \Vberc, m such circumstanca ■ 
these, employment is disconunuous, life for the av enge mdindoal becoifl 
a precarious busiocta, widespread pmtrty ts inevitable, and it becomes alcofdtf 
impossible for the people to afford the economic rend of houses really & ^ 
human habitation, even if such bouses were aiwUable m sufiioent numb**' 


which at present they arc not MeanwhDe these unfortunate people co<®*^ 
the uoequal struggle for bare existence as beat the? can. The Urge sum* ^ 
money distnbut^ with depressing TeguUrrty year by year in some of 
Islands foe poor relief reflect to some extent the magnitude of the local prohl^ 
of poverty confronting the authonbea lu one temtory the cost of poof f'**' 
administration e*di year exceeds the total cost of all medical sod eiQtx? 


aemces of the colpny I 

In new of what has been said m the preceding paragraph it would f^^ 
that many of these peopk would find thcniselves unable to purchase 
and adequate food ntpphn and would in consequence be compelled lo 1**^* 
miserable existence on starranon dicta and urmntible foods. The po**' 
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iiclasjcs and imeniployed are, ai a general rule unable to afford the purchase 
fcof mUk or meat, and their diets •which are largely composed of starchy foods 
cHackmg the essential protective element* are deficient in proteins and fats, 
jcrwhile apart from the pmerty factor ignorance is mtinly responsible for the loss 
a)f food values through improper preparation and cooking of the raw materials. 
jirSo far as infant lives are concerned, it maj be noted that as milk is so rarely 
espurchased for babies other and unsiuiablc foods provide the undcrljing cause 
— tof many infant deaths. It is a common practice of many West Indian mothers 
oj. the poorer and labouring classes to feed their babies e\cn during the first 
jcweeks of hfe, on locally grown and prepared arrowroot, flour pastes, mashed 
[^bananas etc. with unfortunate results for the cluldren gastro-cnterius and 
^ digestive aBments which are exceedingly common and exact a consider- 
c:able toll of infant lives, are undoubtedly due to these improper feeding practicet. 
- Insaiutary conditions, poverty and ignorance are only some of the factors 
^^of first importance to be considered in great detail if this urgent problem of 
^.-infant mortality is to be properly understood and solved sypJuUs is probably 
^responsible for a large percentage of the infant deaths recorded m these islands 
^as It may prove to be for practiciUy all snllbuths and premature births) for 
whatever the ctritfud cause of death may be, investigation rosy prove that 
^ typhUu IS often an underlying cause. The fiy rumance m some West Indian 
^^temtones is in affliction to be experienced if its importance as a danger to 
j ^health and life u to be adequately appreciated fly-borne infections are so 
^ often a mam cause of dysentery diarrhoea and cntcntia and it is not without 
^ ^terest to note that m sortie of these islands the regular recurrence of summer 
^ ^diarrhoea m infants Is locally referred to as fly diarrhoea. ’ 

But for the mvestigauon of the unnuroermble influences responsible for 
^^^gh infant mortality official reports as at present compiled arc of httic help 
to earnest workers anxious to assist m trying to unravtJ some of the difficult 
I health and causes of death peculiar to our overseas possessions, 

^^The unportant matten under ditcusnon cannot be assigned to the sole care 
^and responsibility of the pcrsormel of Matennty and Infant Welfare services, 
for though such services are established with varying de g r e e s of completeness 
^and effiaency m the majority of the temtones under review they arc insufficient 
^in numbers and inadequately equipped and staffed to meet the present existing 
« ^ demands for tdvice and help Moreover, some of these services are administered 
I by voluntary organizations and as such may be wholly or partly free from any 
f sort of control or tupemtion by the official Medical Department of a colony 
t in such arcumstances, while unfailingly rccogtuxing the value of thor work 
and the debt of gratitude due to the pubbc-spinted benevolence of these volun- 
tary workers, it is submitted divided control neither serves the beat mterests 
^ of a community at large, nor can non-official voluntary tcrvicea be as effiaently 
^ organized, equipped, stiffed and operated as they should be as an mtcgral part 
of t central Department of Medical Services. 
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Until tdminmntion of *11 Mitcmhy uid Child ^^elflrt jmwii 
orgimxcd upon tmifonn Iln«« tnd becoioe t the cole charge of the central oeio 
authority and until uniformity of practice in ■the tsaembty analyu and dam 
hcation of vital facta la hittated upon and all cnril rep atr ation aemct>i!i 
placed under the direction and control of local Meifical Departmenta, Pii 
Ueahh authocidet in thete iilmda arill omdeue to be denied the inTtkidi 
aid of the medico-atattatkal inatnunenL Meanwhile out-dated oSdal in i riT ' 
trill cootiooe to labour mightily and auccecd only in producing ntal fUiKi 
reporta which are largely ao much printed waste. 
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TYPHUS RESEARCH IN EGYPT, PALESTINE, IRAQ AND IRAN 


C E VAN ROOYEN uajor, rjcalc. 
{MiddU East Font) 

J H BOWIE xujoR, i.A^LC. 

{Ptma and Iraq Foret) 

AND 

K. S KRIKORIAN xu> • 
{Saaor Govtnanmt Bactmolosut yentsalem) 


Below tt a desenpoon of work done in the Middle East between December, 
1&4I and March, 1944, It u divided into five para, 

1 Serological teats, wtth special reference to the inter-relationship 
between the Wed-FHo: test and the Rickettsial Agglutination Reaction (R,A-R,) 
2, Isolation of strains of ncketaiae by animal moculation, 

3 Eittootic marine typhus m Egypt and Palestine, 

4 Discussion, 

5 Summary and Conclusions 


SeROLOOICAL iNVOnOATlONS 

These have been performed on sera obamed from typical severe cases 
typhus fever m Bntiih and Dominion troops scrvmg m Egypt, Palestine, 

V' ^ Colooel H T FiNDLAT DJ 3J G,B.Q,, UJJ,, foT OCT 
report tod hu interest in the mvestigidoni Lieut-Colcmcl J 
■ . o ju,, end Ljciit. Colood Albebt Sacbb have provided miK*b infe cti tp 

iwi.U, Pslcsdnc, Ir»q »ij(i Irsn. Also we would like to pbes on record the crest 

^^*1” from those pctbologBts who wiiiingly withdrew blood from esses of typhus 
ar ^ C ^ C Dick, Aujoi PRIOB, H K FiDLan, C R,Ainia H-aMAONUi, 

P '-GWAN tnd B PosTNOT together with others too numerous to roenboo, Surgeon- 
jAijn Hioais, aj* vjl, hss expressed hu opinion on s number of histo> 
Sect ms &otn ndected intmils. We also wish to thsnlc Sergt. D Dakixin 
and Pte, R. Pollack, a.tj, for their sldlhil technical assistsoce, T » but 
^ would like to express cor grateful a ppreci s tioo of the many acts of co ur te sy 
» cheerf^ extended to us by General Leon Fox and members of the United States 
iyphus Commmjon. 
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Sjrh Inq >nd Inn and also from aviUanj m the uinc gjou. (SccTstk) 
A preficuotry account hat already been published (va.v Room and Ed 
cnOTT 1943) d eacribipg the revulta In seventy three cases obsened dotr 
the winter typhus epidemic of 1942, duriof which jear 21,879 arilaL a 
of typhus were notified in ^ypt The present report descrihea the find rae 
of research which hu continued throughout the 1W3 epidemic when 40B 
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cases ocanirred. A farther 200 seta hire been studied and the dst* ' 
sununanzed in Tables II and IIL 

TecAMt^ of tkt WtQ Fdix tni Rxcfattsjai AfflnUnctwn ReneUt*^ 
The three antigens employed consisted of standsrd RoChLC. 
0X19 suspendoni, and two highly c on cen tr ated and purified aaspensit<“ 
nckettauo, one of which waa prepared from an epidemic stram 
isolated by Major J C. Sntdxb of the U S. Army Medical Corps, dunfif * 
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Spinnh Civil War, from a victim at the Commendores prison Madnd, and 
the other from t munne case studied bj the late Professor Zinsser in Mexico 
Both epidemic and munne strains had subsequently been propagated in the 
yolktac of the egg embryo by Dr James Craioie of Toronto Umvcnity Canada. 
Through the courtesy of Dr Craicie and Prof R. D Defries of the Um\‘er8ity 
School of Hygiene, hberal quantities of well-washed suspensions of concen- 
trated ndicttsiie have been gifted to the Middle East A^j, and wth them 
the nckettsial agglutirution reaction has been tned and the results compared 
with the WciUFehx test under practical field conditions Mouse lung nckettsial 
antigen prepared by Major Janet Niven, rju.i a has also been tned out 
and found tatufictory 

Three parallel senes of dflutiona of patient s serum of 0 4 c,c. bulk, varying 
from 1/100 to 1/6400 were made up in 0 43 per cent, sahne contammg 1/20 
Sorensens (KH,P 04 )Na 4 H POj) sodium potassium phosphate buffer of 
^ equal (0 4 c.c.) volume of Proteus 0\19 tndgen diluted 

I/I5 m buffered saline was added. To the second and third a similar volume 
Md diluOon of epidemic and murme ncketuuie antigen was added. The 
den^ of antigen employed approximated to that of a Brown s opaaty tube, 
atodard I Thus each patient t serum was tested m tnplicatc for evidence 
0 tggli^niM agxiQst Proteus 0X19 epidemic and munne nckettsue. Sub- 
s^uentiy all matnrea were incubated for 4 hours at 42 C placed m the ice 
chest ovTOght and the resulu read next morning 

. *V“* of the Weil-FeUx test, a positrve result is easily visible. With 

naettsiil agglutination reaction it u sometimes necessary to hold each 
fn a pomtohtc lamp and rotate briskly between finger and thumb 

fK *^.. 1 ^ ^ pouit of agglutmation. If difficulty is experienced m rcadmg 
j ^ c supernatant fluid should be aspirated, a film made from the 
^^wit, stamed by Macchiavello t method and examined under the low- 
enj o the rmcroscopc for signs of clumping Agglutinated nckettsue 
Srtf j (ui comparison with clumps of agglutinated 

foot of ti, ^ 1^1 granular flocculum wbch settles to the 

ttr^ c tube, leaving clear supernatant fluid above, Dreyers tubes with 
P«^g <mds are cmmently suitable for the purpose. 

Rooyto onj Wal-Fclix and nckettsial agglutination tesU by van 

milrfanr ^ ®^CRoFT (1943) showcd that, of a total of fifty carefully studied 
looil^ twenty three cmlian cases of typhus mveatigated, the majonty 
S 0X19, and a few dumped 0X2 although no evidence of 

^ ehated. Wth aevcrc Egyptian cpideimc typhus showing 
reaction, the homologous epidemic stram of nckettsiae were 
to equally high titrc. With sent denved from mild Syrian and 
uestmian munne typhus higb-Dtre 0X19 results were also returned and 

thanTlirnv?J?^^ frequently dumped m a greater scrum diluDon 

ne u\i9 reading No case* of mite-bome typhus showing OXK response 
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denrcd from the — epidemic eret, were tcrted under Idcnticil cdqcEd'^ 
Sptafiaiy — Both the Wal-Felli »nd ncketttkl igghrtinitioo rtict** 
(RJL^) tc$t» ire highly »p«:fic for typhu* ferer 
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v»5urnB or ttphos revia in middle east as revealed bv AOCLimNATiON 

TESTS 

Protcuj 0\19 u the ptinapal protein «ram agglutuiAt^ m Libi^ Cj^- 

mcA Egypt, PAlettme,SynA.TrMn)t>rdjn Iraq imd Iran. Excepting Pelnnne 
Rid SyrS. where endemic typhus « of the mild, raunne type, m which 
tckettsue »re agglutinMed to high htrc, epidemic louse borne typhus setOT 
to be the prevalent disease m the rest of the countne* named, and this hM 
been proved m two ways first, by the targe number of cases w hich agglutinatri 
suspensions of epidetmc nckcttsiae , secondly by the isobnoii of twenty-^ht 
epidemic strains of infection in guincapiga in Egypt and thirty-^ne ns 
by one of u* (J H Bov.te) m Bagdad, Mosul and Teheran. It is of interest 
recall that the strain of ncicttsue embodied in the epidemic 
'fopphed by Dr Crajqte w»» originally isolated b> Major Ssydeh in Ma n 
*Theoretic^, a higher degree of spccifiaty may be expected of anugen pre- 
jpared from mdigenous nekettsue, but this docs not necessarily follow 


9 Tttnt factor tn the Development of Agpluipnns in Typhus 

I According to Felh (1^1), in 75 per cent, of cases of tvphus the Wal- 
JFelu test becomes potiove in the 3rd to 6tb da> of illneas One s own 
ghas proved different. The careful researches of Crotton and Dies. (iBW) 
^on the Wol Felix test in Egypt should also be consulted at this point In 
^Bntish and Allied troops tinder the vigilant eve of R-M 0 s, base hospital 
^specialist medical officers and pathologists of the R.A.M c an accurate case 
J*!iiatory and date of onset of the rash (usually on the 5lh day of illness) is gener- 
*»tlly obtained. From review of a 100 or more clinical notes, there is no doubt 
Sthat on the 4th or 5th day the Wefl-Fela result is invariably below the normal 
^ itre of 1/100 and should be regarded as oe^tivc m laboratory routine work. 
Alao the nckettiial agglutmatwa test is negative at this stage \vhcn usmg 
foreign strains of epidemic nckettaial antigen. It rctoiins to bn seen whether 
r#locslly isolated rickettsiae would be more sensitive On the 6tk and 7th days 
a low utre 0X19 and sinuUr positive nckettnal agglutmation occasionally 
tnay be obserred to a serial dilution of ipiX) There is great difficulty m 
^differentmicm between epidemic and munne type agglutmation at such a 
5 stage of the disease when the Wnl-Fclix test reading is of a low order On 
the Sth and 9th day the two reactions arc usually positive to a titre of 1/400 
I From the lOth to 14th day both reactions become stronglv positive and many 
‘vary from 1/800 to 1/6400 The practical point to be emphisned ts that, if 
a fUfpected case of typhus tym been ill for longer than 10 davs and the T7eil- 
Fehx Gtrc IS below 1 /500 the chmeal dugnosis should be reconsidered forthwith. 
From the l^th to 21st day very high titre 0X19 and nckettiial agglutination is 
^invariably present in severe epidemic typhus. So-called typhus fever without 
^ rash and with a negative Weil-Feint test throughout, has not yet been detected 
m the Middle East. 
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IdenitficatsoM Type 

The nckcttml eggliitmation reaction rt eapcnor to the Wcil-FeEi ta 
in that it permit* of the ddTeren&auon between cpideni»c tnd munne renffo 
of infection. On the other hand the antigen u*cd b exceedingly cqbJj b 
manufactnre Funhe no ore owing to the tmall tne of the rkietttiac, fl* 
culation t» difficult to *ee unle*« the ierum employed u one which bai « ka^ 
0\19 title »o that differential tggluunauon u marked. For the fcttier ra« 
the nckettna] egglutmation test giee* optimum results 5 to 10 day* afttr i 
mb has appeared — namely the lOih to ISth day of iQocst. 


AxiiuL lxocuufno'< Extoumcct*. 
Inlaiton of RicketUiae 


Twenty-eight different strain* of epidemic typhus w ere isolated by gins* 
pig mocobtion from human case* and lice on patients m Egypt. In P«® 
and Iraq one of us (J H. Bowte) recoyered thirty-one strains from hfflS^ 
blood and hce. The Egyptian strain of nckettaiae causes a mild febrile 
ra the gumeapig with no groaa naked e>e or hatopaihological kaioc* ^ 
congestion of the peritoneum, enlargoment of the spleen and high tempertf^ 
of 105 to 106* F about the 9th to lOih day after mocuboon with infrt*^ 
blood. Films of pentoneal exudate abow abundant TDCsothdal celli. Ip 
pbocyies and occaconil polymorphs, but intncelluhtr rkkettnae are reiy 
to find. Scrotal swelling has oocautonaHy been obseried but never orti^ 
matting or adbesion of the tunic* Tagmalti. Epidemic itram* rec o vered h 
Major Bcwte at Mosul. SoUnnamTa in Kurdistan tnd Tebeian in the Et^ 
mountain district of Pern* were more pathogenic to the gmneapig. ca^ 
pin-point haemorrhagea into the pentoneum, accompanied (a* Bowa k* 
demonstrated) by mfiltration of the myocardium and ty p ic a l aggregaotf * 
ccUs r wmhltng cUssical typhui Dodulc* described m human brain. 
poatibic drfTcrmce is being probed fuitber and may well be due to grt*^ 
mfectmty or colted virulence, id primary isolation. CiLUCtE has succesrf^ 
infected egg embryo* with Persian atram* of nckemiae tnd the ctusal ^ 
thus identified. One partmilax strain (UAl) isolated m Teheran by 
was passa ged m E g y pti an bred gumeaptgs eighteen times. Petechial pent^ 
haemorrbige* wcf c observed dunng the first fire transfeis but gradiidly 
dimuusbed, and at present, ahbough moculated animals dcrelop high 
105* F on tbe 8th to 9th ds> hseniOTThagea have vanisbed. It i* possible ^ 


r e peat ed passage m gutnetpig* u accompanied by attenuation m nraJenct 
The above findings have been compared with standard strains of 
typhui isolated m gumeapig* by Dr AacicvE* of the Hebrew Unneo^ 
Jerusalem, and Pmfewor DE>'va of tbe Amcnaui Un i v er i ity Beirut, awl 
a no doubt that the pfcacnce of orchita and scrotal awcUing observed ffl 1^ 


timan and Synm strains provide* a sharp contrast with the absence o 


lesions in Egyptian. Iraq and Iran ^pcs. 
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Attempt* were made to recover itrains of R moosm from »lx cases of 
dimcaUy typKal mild munne t)*phu* in Egypt. Only one was positive, and 
oedema and tcrotal swelling were produced in guineapig*, but unfortunately 
It failed to Burv’Tve *ccondar) passage Evidence supporting the existence of 
human munne cases m the Suez Canal area thus rests on R.A R. result* alone. It 
IS \‘try mtcresting to recall that a similar expenence was encountered bj Plotz 
et aj (1943)workmgat Kingston, Jamaica in the Bntiih West Indies Here, 
Plotz and hi* co-worker* described sixty eight case* of munne tj-phus on 
the basis of specific complement. fixation reactions, since efforts to isolate the 
■gent from a few patient* were not successful Such CMdcnce mdicates that 
whilst i?- pTotcazda can readilj be isolated from humans R moosm tends 
to be elusive and b hard to rcco\cr ^Thc reason for difficulty m transmission 
of R moosm infection from man to guineapig is bard to understand. It is 
conceivable that owing to the short and mild nature of the maladj many cases 
cither evade recognition or are diagnosed at the time when patient s blood 
has become non-mfective, 

tf 

Tht Serological Rexponse of Gtaneapigs 

t Animals mfected with blood from six Egyptian and six Iranian patient* 
j (ihomng positive epidemic nckcttsial agglutmabon) were tested scrologicall) 

, for development of agglmimns against homologous antigen. Such 
• animals on the 16th day after inoculation likewise showed agglutination of 
J ^idemic from 1/500 to l/IOOO with lower titrc munne reaction. 

' weU^cs^li^^^ lection was never observed m guineapig* — a fact alrcad} 


1 Value of Gmneaptg Inoculatioiu 

i Smcc introduction of the nckcttsial agglutmation test the value of guinea- 
. pjg tion for ascertaining whether a patient or group of case* occumng 
T infection is suffermg from epidemic or munne typhus, has 

^ Durmg the course of the present investigation several hundred 

^ injected, but this wa* done to demonstrate the mtcrrclation 

the pathological effect of gumeapig moculation and the specific human 
’ tiicre°^ i^ponsc towards suspensions of nckettsiac In military medteme 
nam^K* circumstances which demands prompt animal mjection, 

' tm.r Tf^ L * severe case suddenly anscs m an otherwise healthy 

^ ^ occasion did present itself and the pauent were likely to die 

r ^ m the dis^ before the Weil Fehx and nckcttsial igghitination response 
time enough to become positive, there u an added nik that naked e\e or 
f croicopic lesions may not be visible at autopsy Thus the results of guinea- 
, pig moculation may offer the only chance of establishing a retrospective diagnosis 
epidemic typhus, and so provide justification for the institution of elaborate 
precautionary hygiene measures. Four such instances occurred. 
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Attempts were made gumcapig and thereby attempt to isolate a stram of 
r^rhmcaUy typical mild Palestine, Kliglesi and CoiiAROFF (1936) reco\'cred 
^oedcTM and scrotal sj^j captured at a farm colimy In Turkey 

^it felled to survive ,(j ^ Turns, Sparrow (1937 1937a) did likewise , Mooser, 
jj^uman munne casejjgg^ (1931) also demonstrated the presence of R, moosen 
^ captured at a prison m Mexico City 

Jlo d time-honoured practice is that it is too slow costly, 

i' npracucable to examine more than a few rata at a time under 

I t f ° rtndy with the result that positive findings arc insufficient 
mm a ^ percentage of rats at large are infected, 
to be elusiv^*^^ approach which has been extensively adopted by public health 
of J? “*^®s working at seaports of the Mcditcmnean littoral and elsewhere, 
'concemb^^ Weil Felix test. The latter possesses the advantage 

^ *ither evad ^ section of the rat population to be sampled — but suffers 

bccom ^ normal bboratory-bred white rat maj contam natural 

^ for Proieta complicating the issue and introducing an clement of 

rrff y into the results. 


Atv^’ (1938) found that forty-seven out of nmety-three sera 

^ A howl ^ptured in Taranto harbour agglutinated 0\19 m a dilution 

* /r d Zwnsz (1938) reported that 16 per cent of rats from an 

reacted positive^ 

idc ^ •rudies now m progress direct rickettsial agghitination tests for 
^ P< ® munne infection have been employed and by the use of egg culture 
gWell •uspcnsions prepared by Craigie, of Toronto and b) mouse lung 
“’’■'ded by Major Janet Niven ila^i c. of the Array Emergency 
^ ^^Icigli, sera from 270 Egyptun and 1 044 Palestinian 

ri Smee introduction inowm has been isobted bj gumcapig 

ffl pig mocubtion for tscertam^ ^ norvfgiau (captured m Port Said docks) 
« m any area of inf<i^«« egatrve Wal Felix but a positive rickettsial 

f f*** mterpreauon »nd mgm- 

!. troWal r,^°^ 5“* of ,0 tht aadcmiaan ind 

^ there is one act of suspensions i© purpose of the present discussion 

namely when • «m ? tances which concerned, the Weil-Fchx test is 
" unit If ^ ^ r test aeems to be more specific 

. «riy m the ^ (3) 0^0 

f had tune enouch to ^ present typhus infection. 

nucroscopic leiion* m Z there i <xiding a more exhaustive survey 

^ pig mocubtinn mo ff ^ ^ Visible at aufr of cnioouc rat typhus m Quassas- 

: ^ ccn««s?cdthc of 

precauUonarv liven provide justificati among the miljtaiy encampments 

, precautionary hygiene measure. Four such It had been our^enti^ carry 
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out a tuTular turvcy of the rats at Sues where man} human cases had occurred, 
but owing to the appearances of bubonic plague m the towTi we reluctantly 
refrained from doing so at the time Palestine has long been regarded as the 
home of typical mild munne typhus and it has come as no surprise to find 
that of 1 OW agglutination tests done on rat sera, 135 poaitn-e reactions were 
jfouni The areas from which the rats hailed comprised those where nun\ 
jhuman cases had been contracted and included Haifa, town and docks, Tcl A>iv 
—Jaffa and suburbs. 

To sum up from the above results it may be stated that a technique has 
"been devised whereb) it is possible to obtain an approximate estimate of the 
prevalent rat typhus earner rate of an area where human cases are notified 
_ To what extent war conditions have aggni'ated and intensified the arcumstanccs 
favourable to the proliferation of rats m ports and the overcrowded homes of 
native labour is hard to surmise. So man) factors have to be reckoned and 
It 13 well nigh impossible to be dogmatic, but in all probabihty it seems most 
^ likely that marine typhoi has existed among rats and man in ports of the Eastern 
Mediterranean basm for many a long day The short and mild nature of the 
nul^ IS probably one reason why its presence has been overlooked. One 
sujgestion for the future of mterest to tke chniaan and h>‘gienist would be 
J to keep a sharper look-out for possible cases of munne typhus with particular 
t t unexplained P U O contracted within the preancts 

” V 1 ^*^**^™^*^ seaports If it were possible to perform routine Weil 

elix and ILA-R, testa in aH cases whether suspiaous of tjphui or not, the 
ri outcome of such an enquiry might prove illuminating 

) 

^ ffumar: dfunne TyphxiS 

In Egypt the disease is most prevalent m the Suer Canal area dunng 
•u^er months of July, August and September Likewise the same is appbe- 
to tiesune and Syria, It is well to remember that each human case 
^ sccidental case contracted as the result of a flea bite and thus the 

i» which deiclop during the late summer season may conceivably 

^ hfe history and bionomics of XenopsyUa chtopu In 

»r ® remedy to the situation is simple and calls for the wholesale dcstnic- 

Field doubtleas be equally plam to expcnenccd officers of 

K ® ypene Sections and others who arc in contact with gnm reality m 
countries that the slaughter of these pests presents an maurraountable 

The Study pf Rat Typhus in Relation to Anti typhus Vacanatunu 
ri* different typhus egg cultnre vaccines arc in use at the present time 

-^Raioies Toronto preparation, which is a polyvalent product consisting of 
a' Doth epidemic and munne antigens, and the American manufactured articles, 
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which *re moooralent end po*»ct» a tingle epideiruc component Eic At 
TVagl krote Ttccmt, Confronted with tbe*e two tltennUrvct, the protpeom 
user tt faced with havoig to sufee a ddEcuIt choice. The elirplctt line to 
would be to employ the tpproprute ncciac m etch tie*, T^oi for extoj*, 
m Central Earopc, where epidemk diteaie cowtitutet the prenknt Tweij, 
thfl cor r ea p ondmg monovalent epidenue tuapenuon can be opccted b 
pronde t cextim amount of immonity In Egypt, Oujcin s compowte viccb 
fa per hapa the beat m rtew of the extatence of both the epidemic the monet 
diteaac and the present work on riu and honun aera atrongly aupporti ib 
belief llnfortnnattly the poavuen b not aa tunple aa the above would btfim 
one to tuppoae It haa king been held by ZrNWW and otben that mans 
typhna antigen confer r ed tome Imimmity ogamat the epidemic diaease. lA- 
wiae it has been shown that although, in the oormil course of eiTnta, itmo 
of epidemic typhna were non-orehme in the gulncapig (wherta* d* 
nmrme type produces anch leaiona), if bee were infected with munne vmja it 
Utter was Cable to undergo permanent altenttion lo charactmstica to • ■ 
aunaUte the non-orchroc epidemic ranety Recent unconfirmed tetA ■ 
Chma hr LltJ and Zu (1&41) hia auggeated that the ho<fy louse could fund** 
aa a earner of munne nckettiBW and so cause cpidemka cf kniae borne momf 
typhus. It a quite posaibk that the same ante of affaira may prerail m 
^ Egypt where both epidem^ and munne typhus Box so far mJtf 

rkkettane hare never been laohted from h» and toeanwhik, amce bohcaa 
plague has occurred in (he aaioe area aa that of murine ly^^a, rt u likely dd 
the fiea a reaponatble for both di a rasea. Thus until such a ame aa taort* 
known about the lubject, m the writer'* opicioo it may be prudent to aiQi* 
to the older new and employ bivalent Ttcemea, partreularly m Egypt, 
the monovaleot one is pnn^ to be •openor 

Doctosion 

iPiDEinc Aim ENDOiic nruua rrvia ur the anPOLE tAar 
Severe lou*e-bome R. proctath infection baa mvariably been regatikl 
aa the eptdewoe type and the mild munne flea-tranamrtted (R. mtoesm) duet* 
aa the twdmte vanety (aee Pmurp IW3) The work of Bmx (sec Goao® 
I&40) was the first to disclose that cpidenuc louac borne typhus could 
in endemic form among certain section* of the Amtriam pubbe who k»l 
probably contracted the disease during their early childhood in Europe. Sob^ 
qucntly IVIaict (1926) lercaled that m the south eastern United State*- 1** 
varietica of endennc typhus existed, the one munne typhna and the 
Rocky Mountain spotted fever 

As far aa Libya, Egypt (cmet of Cairo Tanta, Aleiandna) 

Iraq and Iran are concerned, the mtxtoium case madence is m March, df** 
and May — when the state of Jouainesa among the popolatKin probably 
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1 its pcaL Over a period of two year** study nckettiial agglutination and 
3 guineapig inoculation teats have proved that the bulk of the infections were 
5 of the epidemic louse-borne variety In September and October when the 

typhus rate fell to its lowest, epidemic type mfections still persisted* Thus 
tcverc epidemic louse borne tj’phus constituted the indigenous ' endemic 
^ form for typhus m Libya, Egypt, Transjordan, Iraq and Iran Cases are 

usually severe, but mild ones ore very common and should not be regarded 
^ as itumne typhus for clinical reasons alone. (See Table III p 13S ) 

^ In the Suei Canal zone, the epidemiological picture is a complex one 
because this area u inhabited by a perpetually shifting human population and 
,j cannot be treated as a term-closed commumtj Confiictmg factors to be 
, reckoned with are the influx of nauve labour from Upper Egypt (alleged to be 
^ the home of marine typhus according to local doctors) and the big cities, seck- 
^ mg employment at the ports, the ma** movements of British, Allied and 
^ ^mmion troops to and from the area, and the unknown behanour of the rat, 
^ and flea population. Serological result! mdicate that both epidemic 

^ and munne typhus do exist, the former being more prevalent m the wmter 
^and the latter m the tummer The transidoD irom epidemic m wmter to 
^ murmcm summer is fllustrated m Table H (p 137) 

^ PwM^e and Syria the position has been different August, September 
ctober seemed to show the mairmum case mcidcnce with neghgible 
nckettsiil agglutination and gumeapig moculanon testa 
^ ^ relatively few cases which developed were of the munne type, 
if thi« “ ^ indigenous Paleatmian disease maj be r^arded as of 

endemic type which apparently docs not attam epidemic 
propoTtii^ Thus each case of munne typhus represents an accidental infec- 
^ tion as Mao^ ( 1941 ) has pomted out: (Table I, page 134 ) 

^ * j rtunate that the two terms epidemic and endemic have 

tomr^ J^discnminately apphed to typhus m the htcrature. It will contribute 
wet^ A de»cnption of typhus if the terms epidemic and endemic 

re»nrtn«i*i^ iii»tead the disease labelled according to the insect vector 

m^duch * f home typhus respectively The 

il theboundwif° ^ nckettiial agglutination brings such a classification withm 
iJ'the oeofrr* 1 , Moreover the test provides a convenient method whereby 

< m thstribuuon, seasonal variation and type madence of typhus 

2 of the world can be surveyed. 


fi Mode of Irfection m British Troops 

^ •poniored by unrensed views expressed m medical tcit- 

CT J responsible for perpetuating the idea that only the lousy are 

^ «poscd to infection. 

^ In the case of native labourers who develop typhus, every man may be 
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krafj »nd lilcCTme the degree of infesUtMn) wnong the cooxunirntj’ fr«a «bd 
the patient* come may be equally bad. 

With Bntah ofEcen and other ranlu not a tjogic m*t*oce of cue to « 
infeetjon ha» been r e p orted and many prored infection* Im’e developed aii 
oat the ilightett hutory of the mdn’idaa] bemg lou*y at any time. Tlmj&r 
accurate dinical note* on 200 Bntiah padent*, in only art trere a few Dee fwd 
and theae men haded from ba*e unit* employing large number* of cmEeu 

The quejdon artaes, btm do aucb peraon* free from lice, contract tjjto 
One artawer i* that they have been unfortunate enough to be bitten by i and 
mfccted loii*e which h« e »c aped node* — by no mean* an unlikely e%TnL Tlr 
u, bowcvcT another explanation. Dried Iou»e excreta hu long been ui 
auapicion and ihown to harbour and actually preserve the vim* for ic'd 
day*. The following tingle experiment wa* mitructivc The garmcnarf' 
native Tictim w er e renun-ed, placed on a tray about a tabJeapoonfuI dfc 
collected, and the re ma ining powdery red dcajccatcd excreta braabed oS t 
•cam* with a feather Doth the lice and dried iaecta were eraulaified *cpa^ 
in *ahne guineapigi were injected and two ftrains of epidemic virtB 
laolated with e**c. In certain unita, pcraonnel working in cloae contact *£ 
nadve* m ftetona uoriabop*, wharvea, canrecn* tad thoae narttng 
cmet must have rep ea ted expoaure to the mfeciioo by the mhalatKm of 
louse faecal duat. It is likely that • ainalJ proportioo of auch person* P 
acquire typhua m thta futuon. Concrete evidesce ts hard to produce, but&t 
what one bat aeen, rt ts a pouibility cottsidenng the numbers exposed to 
ttofi and afforded opportuniuea Needles* to say after a patient bu 
dcloused, shaved and placed tn a dean hospital bed, all danger of mlsr- 
cease*. 


Anii-iypkia Vacnmaltm t* Ttro Ajpectr 
The present invcatigiticni* bare a durct bearing on the nmonaJ ir*t' 
typhus \‘»ccine*. Fust, by the R_A-R, a tyttematic study has been mJik* 
273 case* dnaeminated over a vaal territory during a penod of two 
Valuable data have been accumulated respecting the cpidcnuology 
rsnstions and type diatnbuuon of the ducase m the lands mentioaed. Sec*^ 
m the Middle East, it haa been proved that the epidemic ind marine anl?'^ 
compoDcnta of OuroiE'* raceme (a* used by the ME.F) react braUfj 
m cUro agghitmation tests agauat human Sera collected from the field m j 

raceme (made from the same aource) is employed. Time alone will j 

■nil typhua vaccination a to be of benrft, meanwhile mas* btoed^ 1 
should not be practised m any country without first mrveying the 
and aubscqucntly verifying the authentiaty of the antigens to be 
Finally in Egypt, Iraq and Iran active immunnitioo against *7?^ ’T^ 
be f fc il o iin ed in November so as to give protectioo during the msning ef*®^ 
period December to June, when the nsk of infection a greatest 
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SUIOIARY AND CONCLUSIONS 

1 Sen from 273 case* of typhxis fever occurrmg m Egypt Palestine 
Iraq and Iran have been examtned for evidence of agglutinins for Proteus 
0X19 R. proaaseh and R rvootert 

2. The apecifiaty of the reaction has been checked by the performance 
iDf 292 control tests on 130 normal and 162 sera from diseases other than 
^typhus 

3 Continuous investigations ha\'C extended o>er a period of 27 months 
tind included two successive winter typhus epidemic* in Egjpt, Iraq and Iran 
, 4 Rickettiul agglutination test* reveal that epidemic typhus recurs 

.^,annually from January to Apnl m the countries mentioned 
^ 5 ^Vith the approach of hot weather in May severe epidemic typhus 

^_^baides and is replaced by the mild munne VTinctj of infection 

Q A. spectsl study hu been made of the Suez Canal xone. It is suggested 
j^Jiat the high madence of human munne cases is attributable to the presence 
j^Df enzootic typhus among the rat population of the area- 

7 Tbe nciettsial agglutination reaction (ILA.R.) provudes a convenient 
■ netbod whereby tbe wild rat typhus earner rate of any locality may be surveyed 
8. Of 1 044 sera, collected from wild rats trapped m Palestine, 135 showed 
^^-vidence of agghmnms for R, tnoosm 

9 A stram of munne typhus was^uolated from the brain of a rat (i? uor 
Pxyrmr) captured m Port Said docks 
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Sach a tcit utei months to complete, and u of HtUe v-aJue for the rootac aa- 
inatioo of cbernioil compound*. Soonc and Axontsox (19^1) hire co cfa i 
the fmdjngs of Ua.no et al with neosuboson and solustiboun, and hrir 
forth pnnapics which should be fulfilled by Icuhmamcidal test*. Karr 
and sJronpT {193S 1941) have publahed the reauh* of aerml te«iifB 
n«j»tjbo»an and aoluitibosan, and h*« abown that m European hamttmi 
interval between dose* hai an effect upon the result* of a test. Larer ptodr 
before treatment and pottmoftem examination of •plecn and fiver *nyan<e 
used a* criteria of irifection and cure Anus and TaifSKOMOairi (H! 
1941 1942) have used the ipleen as an index of infection in Syrian h rftO 
and these woHten were the 6rat to attempt quantitative tests of tny dep 
of accuracy Fragment* of spleen were rrrooved under anaesthcsis b<t 
snd sfter drug treatment, and the number of parasites per 100 *pka-oi 
nuclei of all types counted in stained ameari. In recent wort by 
(104-4), the number of parasites per 100 fields of a spleen smear has bees ik 
as an index of infection but no accuracy i* cbimed for the results. 

Expenraenti in thu bboratoiy have confirmed the difficulty cf he 
pretauon of li\er puncture material which must have led Adub and Tcfiitt 
JIOUTZ to u*c spleen biopsy as the method of choice. Also it baa been 
that mth •ei-eral different straina of Iciahmania, single tubcutaoeous deai 
effective drug* eien a considerable action upon the degree of infectioc 
spleen, and i rapid therapeutic test has be« devised for lesshmaiuadslA-'' 
itancei. Before an accurate quanuudve test can be formulated, bemta,' 
ts essential to know what vanaiion is to be expected in the index of 
used. The riQo of partiiiei to spleei><el! nucl« used by Aoua and TcflO^ 
aiORCTZ shows most promise as an accurate means of assessing mfectioa. ^ 
number of nudei serving s* s scale against which to measure the nuuA®* 
parasite*. These workers, however have reported no Inveatigttion* uptf * 
rehabihty of their method. 

TTic uciri pr es e n ted below i* an attempt to assess the importax** 
vanous sources of error which could affect the use of parasite spIeen-ceH 
counts letter report* will deal with the technique and result* of a quanic** 
thcrspcutjc test in which the errors of the resuhs esn be calculated, fod'^ 
with the response of vanous strains of kiihmama to drug treatment. 


The Spuen as an Index or Infection in the Stbia-n Hawste*. 

A diffexeticc in parasite count in the ipleen before and after dru| ^ 
iDcnt, upon which a quanOtaEivc teat might be based could be caused 
number of factor* other than a real reduction in intensity of infccrioc ^ 
to drug action. AH tbeae must be considered before s reliable potenry 
can be devised. 

1 Counting an inadequate number of pamsitci and nuclei wouW f* 
a result with too Isrge a rarunce. 
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2, Uneven distnbuUon of parasite* m the spleen the microscopical 
appearance of sections suggests that this is important. 

- 3 Sporadic change* of infection 

‘ 4 TTie effect of drug treatment may be greater in some areas of the spleen 

Uhan m other*. 

Methods. 

P Ammah The hamster* used m these in\‘estigations were the SjTian 
^species, Cncetm aurattu and were all bred in England from the descendant* 
of the s mm a l s brought from Palestine by Dr E, Hindle. They were fed 
■^upon a war time diet of bread, oat* and vegetables with cod Ii\er oil, jea*t 
^^cxtract and mineral jupplementa. 

^ LeishtrutnuL The *train of leishmama (Strain A ) u»ed wa* i*olated in 
^ culture from an Indian case of kala aaar and wa* kindl) pronded by Professor 
Adleb m January, 1940 Sub-culture* were injected mtrapentoneall) into 
hamster* and when a suitable infection had developed subsequent passage* 
niade by inoculation of infected spleen material 
Preparation and counting of tmears Dab preparation* (contact impres- 
' rons) were prepared from spleen fragments, b) tpphcation of a freshly cut 
surface to a clem glass slide after removal of »uperfluou* blood About thirty 
® to forty dab* were made on each tlide to provide a good selection for countmg 
I^The preparation* were dned in air for an hour or two fixed for 2 minutes in 
*tnned for 2 hours in Giemsa stain diluted with water 
, idjust^ to pH 7 4 with lithium carbonate. This procedure gave clean prepara- 
^ bona frw from stain deport and uniform m bfiL Count* were made under 
immemon objecbve, usmg a squared eyepiece A green 
li^filter (Written B) was found useful to avoid cyc-»tram. 

thicker areas of contact preparabons arc unsuitable for counting, 
^ lx sclecbon of fields is unavoidable In order to avoid bias m choosing 

e fields, the microscope was racked up *o that the outline* of the spleen cell 
j^uc a were virblc, but the parurtc* were just out of focus Suitable field* 
tt-<^ntiimng thirty to seventy nuclei were selected, and the parasite* fociised 
, qcana counted. 

’ disadvantage* of the use of impnnt preparabons for quanbtahvc 

indicated by Osgood and Seaman (1944) with reference to 
e differential cell-count in bone marrow The method that these authors 
for bone marrow is not applicable to spleen material, however 
^^and impnnt preparabons appear to offer the best altcmabve. * 

B£sm.T* 

1 The number of nuclet and parantes to be counted 
Macrophage* containing numcrou* parasite* arc found m dab rcr- 
^f'boni as well as •cattcred organitm* from ruptured cells and poiot \ 


154 


CHO«ntini.uT or Ln«jQU.*aiii*. 


form*. The thcoretjcal fonnuJa for Tiration In count due to rtodoa tEBf_ 
error* cannot ihertfore be ipp)^ed lo tbe problem of bow many node t. 
parautes ihooJd be counted to give a rt pr e a eotatirc result. In order te cto 
a measure of the actual vantdon. four acta of ten deternunadoos of puss 
per 100 nuclei we re made, the number of nuclei counted In each *et 
100 250 500 and 1,000 reapccuvelr All counti were made from the 
aCde and all included fielda from aerera] dabi selected at random. The rs;- 
for a moderate and a light mfecuon are ahown in Table I 

Tubl* t 

o Mo i m TumrKTO oe ejutum coorr n I'ot n r v tnixyct- 
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The table sbowa ihat with the moderate uifcctjoo (Hamater SIX* 
of 250 to 500 nuclei g t rea i r^oonable etumate of the degree of lofectko, 
the additional effort required to count 1 OOD nuclei la not repaid hj * 
unpim e m ent m accuracy the lighter infection (Hamster 2IIX 

I 000 nuclei must be counted before the reauUa become uniform. It h *- 
apparent that it is usdea* to record the paraaite count to more than two sigai 
figures. 

2. Th* vanabiM of crt«r“&rt*rerK Jobs on li* umt ib^e end botvtn 
popoont m thr ww spUtn. 

Four mfected hamsters were killed, and the spleens removed. Each 
was cut transversely mto ten appremmajdy equal fragments and dab 
tions made Inun the cut surfacea. In each of fi\e dabs at e^rty lc^•el, 
and the accompanying parasites were counted. An aniJysi* of varuoctrf^ 
fifty counts foe each spleen was made and the resalta are shown In TsU* 
The scatter of the individual counta for Hamster* 59 and 21 1 is 
Fig 1 (p. 156) 
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Table II 

AHALTUl Of VABlANd OF fint COITVII OF 500 EFLEEN-CELL 'fUCLEl AND THE ACCOUFANTTSO 
PAJLUma AT TEN LE\TL* r< Tire tPLEESE OF LSTECTED ILAIOTTW, 


mttcr 


Sum of 

Dejrreet of 

Mean 

\ aiiance 


Vio 

Item 

Squir^ 

Freedom 

Square 

Ratio 

ProbabilitT 
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(S.S/N’) 
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[ H rcEults ihow that the dutnbution of parasites in the spleens of 

^ ^ ^ homogeneous, but that in Hamsters 61 and 211 the 

cren^ of count between levels arc statisdcally significant. The rgmficancc 
IS not of s very high order as the probabiUty against the observed vanations 
oog due to random errors of samphog u about nmeteen to one. 

A forther su a nim als were examined in rather less detail, 1 000 spleen-cell 
^ ex bemg counted m fields from all parts of a shde, at ten levels m the spleen 
^ c*oh animal. The results arc summanred m Table III The four hamsters 
previously crammed are also mcluded the figures for 1 000 nuclei in these 
animals were obtamed by selection of ficld-cotmta from the data already col- 
^ ected with the aid of t table of random numbera (Fisher and Yates 1938) 

0 ^ would be expected from the method of counting the figures for the 

bghtly infected arum^ 375 56 and 211 are more ^“a^able than the rest. The 
variation could be reduced by the counting of a greater number of nuclei. 
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but for the purpose of routine tests animals snth a count of less than ten 
ipirasitci per 100 nuclei arc best atotded owing to the extra labour mvoU*ed 
In the more heavily infected hamsters the parasites arc distributed fairl} 
evenly through the spleens, and the di6ferenccs in Hamster 61 reicaled 
by the variance analysis do not appear to be important If three times the 
_ standard deviation is subtracted from the mean in each of the first seven animals 
m Table HI the remainder is about one-half of the mean This mdicates that 
Jan observed reduction of count to one half of the onginal ^•alue by drug action 
‘would be expected to be. due to random samphng only onijc m 1 000 times 

3 Tht development of infection in control animals 
The behaviour of the infection in control animals was studied at time 
mtervals corresponding with those to be used in therapeutic tests. The ammals 
wTre anacsthetaed with ether and spleen dabs prepared from biopsicd matenah 
The results of counts made at 1 and 3 weeks after the imdal biop^ upon 8e\“cn 
animals arc shown m Table IV 


TAflut rv 
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I immsU show a pronounced increase of infection c\en 1 week after the 
^ biopsy The effect of surgical mterfewnce lowers the resistance of the 
®^wmal^ and allows the infection to increase rapidly in mtensity This is 
noticeable m Ha m ster 123 m ^vhlch the parasite count increased 
course of a week. With this strain of leishmania the count is 
increased 1 5 to 2 times m one week after the initial operabon. This 
, ng the case, if the drug merely prci’cnts any increase m the infecbon observed 
week ifter the first biopsy it is very probable that the treatment has had an 
^ t ^ ^ t^duebon of count to one-half of the imbal value would have a very 
^ lugb significance, far outweighing crroi* of random sampling It is of interest 
to note that the esumates of infection before treatment made by Fulton (l&W) 
who allowed a week for reco\ery from the first operabon before beginning drug 
^ treatment, may be appreciably lo w er than the true values 
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4 Tkt rfftct of dntg action. 

There remalo* the potdbllity thtt the effect of ■ drug upon the mfixai 
not be omfonn in tU part* rf the tplctii Th« problem ww famjOjtt 
by remonng i (trip from the entire Uteri! cd^ of the ipleen of in amertbctc 
infected inifnil, ibout one tbrd to one hilf of the totiJ ipleen rohnne bte 
eapied. The larger blood ^-weli entering the iptccn \n the mejentoy ra 
circfuUy aroided, md hiemorrhagc from the cut (urfice waj oc< erienn 



123456769 10 

rosnon in spieen 

Fto- 2 . — 'Hm effect of « tloefe cubcutaoeou* devt of »odknn cnboglaccaM a 
panwte count* n ih# *pl«n of 350. 

TTie excised ttnp of ipJeea wss cm tma*m»eJ/ into ten piects, sod d*U P 
pared from each leret TTie ncit diy i tingle lubcutineou* do#e of drof * 
given, and I week Utcr the animaj ww killed. The remainder of the *ple<*^ 
remoTCti, divided traniTtnely into ten piece* conetpondmg vnth thoie pr^T** 
from the excited (trip ind dab* prepajed from e*^ le\tL Count* acre 
for e*rb of the ten Ici^ in the ipleen before and after treatment. Four 
were examined in thi* way and the reault* arc ahown in Table V nK 
count! for one of them arc abomi graphically in Fig 2. The roeata « 
count* before treatment have already been recorded m Table HL 




The retults show dearly that the effect of drug action is uniform throughout 
the spleen, and that a count made from any part of the organ after treatment 
IS a fair sample of the whol? Statuucal treatment of the results shows that 
for sU the aninali examined there is a highly sigmficant difference in count 
before and after treatment, A value of t of two and o\'cr is considered to 


Tabix \ 

TUI tlirCT or DICO TMATVECT CTON THI HJUlItTT COfST* AT TtJ< LE\TX* IN TKt OF 

Ewxcmi Humnes. (all cotrm uadc ores 1 OOO Nitcld ) 
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Drag Treafflienc 

McAn of 10 Counti { Standird 
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1 M(f>. 

H 
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Before treatment H 1 i 0-13 
After treatment IH) | 0 10 
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^odam KUboflijainste 
SW eng /kf 

Before treatment 13 0 | 0 48 

After treatment 17' 0 1* 

ml 
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130 mg /Vf 

Before treatment 10*0 ^ 1 13 ^ 

O-O 

After treatment 0 3 0-00 

va 

NcottSbostn 
*Wmg fleg. 

Before treatment 81 5 ' * CN> 1 

1 07 

After treatmeru 1 1 S U 03 j 


Q The action of single doses of drugs upon Icishmama infections 

c ore be assessed by the effect upon the parasite count m the splecn- 


SUSIMART AND CONCLUSIONS 

■Preens conUining fifty and oierleishinama parasites 
nV.t een-»cell nndci, a fair estimate of the de g ree of infection be 

^ l^o^ting 250 to 500 nuclei For infections of less than ten parasites 
P« nuclei 500 to 1 000 nudei most be counted. Lightly infected anunals 
^ ^ accurate therapeutic testa. 

A The dutnbution of organums m the spleen meased by parasite counts 
impnnt preparations it not grossly uneven 
3 Infected control animals show a steady increase of infection which 
may be very rapid after spleen biopsy 
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4 Stngfc •ubcuttneom dcne» of oipimc aabmonult arc *to«n to i* 

a measurable effect upon the parasite count jn the spleen, and drug sooii 
uniform throughout the orgaju , 

5 Tbeac obsoTatioiu form a acmnd basis upon which a thmjen 
potenej test may be dctjgned. 


REFERENCES 

Am-ia, 3 & TcraaMruoaera, 1 (lfi39) -Jjw /nf. Mfd. flrrvi/^ **, 

& (I&4I) /W. U B 

& (I9^2) tUd. $9 If 

FoHia. R. A- & ^ATts. F (1«3) SiMaU^i Tabia {9 t 
Ratar rh . Loodoa OUrtr t, Dopl. 

Fii-td«,J D {IWf) 4>i* 1-17 

IliNOu; E 11901) 7>«n R. Soe tr>p. \M Hyg U ISX 

KmTH W 3c SewroT H (1833). Ardi SJuffi n Thif^rt-, 41, If® 

& (I&4U Z ImmtmFanrfu, 100 157 

Otoooo E E i. Seamxn A J (1W4). FUnwf Rrr^ f* 48. 

ROkl, W (I928X /mJkXM mttL Gom 04 siu 

S\rn.T H J (I62B). Tw. R. Sm trtf MM- Uyt M 104 

& ^ocNo. C Vi (I8"4). RtDt Sac nf ^ Xftd^ 11 354 

Searso.}! ^ & A>mRKL<< H H (J941) imn J irof Mtd.fi 40} 
Wa-vq. C \\ (1833) Rne Soc t*p. ^ « 418 

(IBW) nU. 41 152. 

& CmWQ, H E (1849). Chm mtdy 01 801 

le Lee, C U (I93S) Pne Sac ttp Bm/ Mtd, *#, «70 

- , , . jk (183^ 7)^14,874 

^oiwo. C Smylt H J a n«m» C. (1824). [hU^ « 357 
{1828). Amn y llyt • »< 



161 


TRAK».«rnoN3 or nit RmAL Socttmf or 
TKoncAL Mepiclne and IIvortNc. 
' ^ol \XX\TII No 2, November ION 


A CASE OF BLACMVATER FEVER IN AN AFRICAN GIRL 

BY 

] O 9HIRCORE c.iit.o m b >i r.cJ’X. 

iMetCm/ Qfficfr Kamtgo WyasalanJ 


The caxt It that of an Afnean giri 12 jeara old — both parents Ahengu 
wa bom at Dar c*-Salaam Tanganyika Territory and the present 
a the third. The firtt occurred 5 year* ago at Tukuyu a small township 
K Nyata the tecopd at Dar-OHSalaam, 3 >ear8 ago 

e ird at M\'i^tDbetanta I Milage about 2 miles south of Karonga the head 
\r^^*icLM Nyua Diitnct Nyasalond on the evening of the 23rd 

‘ ay and the patient \valkcd to hospital from her home during the 
forenoon of the 24th. 

^ sitting upright on the edge of the bed, while 

^ There was no sign of rcat- 
nnH h ^ ustlon neither then nor during the uhole course of the illness, 
Tnn«+ "It* that of 8 patient suffenng from a tnnal ailment The 

dai-*. ® headache and slight pain m the loins for a few 

after h? Admission, and for 4 days was porter coloured and, there- 
of deposit * ^ ® of a light port \nnc tint. There ^vaa a go^ deal 

hi observed which 1 took as quartan malana, and 

of n raepacrinc which included one intramuscular injection 

«:?5 gramme was given in 4 days 

gradualli to 99 4'’ F and then rose 

U*!!! tA rvrt t ^ the 7th. It was 102 F on the 8th and fell again by 
99 O'* F nn r Thereafter the temperature only rose to 

tour occasions, and she was discharged on the 24th day of June. 
bactfTT^r?*?^!'^ examinauon of the stained unnary deposit revealed a heavy 
of 2^ the outstanding organism being a streptococcus in chains 

broadly conformed to Ilcarscy s 
citrw^Tirpi^'^' ^ loaded with unc acid crystals potassium 
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In vreve howoTr of the bactcml infection, fufphapjndine, 05 !rrr=r 
WM piTcn, ta.d. on 2S^ 44 and ibc diy ifler with no vnible rfa c 
the btackwater but while the Inaeru ta g whole ncre much dhraag hd 
number the ttreptococa were ftTll Ur^iy m evidence 

Sulphathmole wtt (abtnruted on the l>t Jane, and wnhm 3 hna 
blackwater cleared, with an occaatonal pink tinge during the neit 24 ^ 
and thereafter gradually aajutned the normal colour mer a period tf dr 
with the uime free from atreptococc*. 

Perhapa, at thu juivctare, it ought not be out of place to atate ths ih 
ca*c waa the I03rd example of blackwater fc^■c^ of thoae which hare been ci 
my care and the 6rat m an Afncan. 

The 102 prevKmi c**ca aD occurred b e tn etn the yean 1908 to 
Amongft them there were a few emhan Europeans and Asiatica. Two 
former my fir« cases, oc curr e d at Blantyre during the last few moBiii 
1%3 and were icvesogated by \ORCZ — a member of the Lircrpool ^ 
Commisiion on Blackwater Fever to Nyasaland the rest were Imfijn or 
af the Eipedinoturr Force drafted to ^t Africa during the last war. Ofi- 
ibe*e cases, fourteen died. 

In this cctmccDcm, all relevant records Rcre forwarded to thcaTS*- 
rmJitaiy authorities presumabi) therefore, they are stiD availabJe 

Haanev a treatment— modified, when necesauy by the aabrmntjos • 
potaaamm atras for sodium bieattM>aate, tad a ruspenson of merca.7 
adopted as baatc, and svmptomaDc treatment, mdudmg the acen'e, and 
exhibiQon of brandy clumpigne, meat ertracti, soch as 5aIeiitioei 
juice chicken and other essences, in tsro tcaspoonfuJ doses — i.e braedt^^ I 
essence — cverv hour when the patient was in a weak and imking coot* ’ 
\drcnaEn was abo found useful occasionally In roy belief more iho ^ 
case was saved by this form of supporting t ieatin enL 

ft is deplorable that of all the abot^ cases — acept the p res en t on e-^ 
of the unnary deposrts was staioed and examined for bsctena and, of 
as a conscqaencc, it ts now impossible to correlate the present finding> 
any prenoui example nor can I recoQect the r e c ord of any bacten 
e x aim nation of the arise and blood in the Utera t ure of blackwater fever 
The bearing of a haemolytic atreptococcal mfection of the renal r<^ 
with the probabiluy of 1 concurrent sepncaemia, on the aetiology and mediis^ 
of blackwater certainly demands dose investigation, by euhuraJ 
todudmg blood culture, for it u not boond the realms of possiblbty 
orgamstn of this nature might be a contributory factor if not the can*' 
blackwater fever m the mahnal sabject. ^ 

There is no bactenological laboratory at Karooga, and no research, there 
could be undertaken.* 

•AcsbiefTsm i n.ri T n] bter from Da, Snocoax mds Smmt todicswc 
m mx m depodt cause and tqlptMthfattole specific blackwater “ — £n< 
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CORRESPONDENCE 


, RHODESIAN SLEEPING SICKNESS 

To the Editor, TRANSAcnONB of the Rt^al Society of Tropical Mediant and 
Hy'pene 

jjSm, 

^ I have read with much inttrest Dr MacKichan s paper on T rhodestense * 
^and havmg some icquamtancc with the country and the problems covered m this 
^report, perhaps you will allow me to record a few comments, 
jj 1* certainly strong against G paUidxpes as the mam i cdor m this 

epide^c. This fly feeds mainly on game and so has free access to the poly- 

^ morphic tiypanosomes, bat m both Eastern and Northern Uganda it bites 
^ readily G palpahi on the other hand, draws largely on reptiles, m which 
toese parses are not found m nature Investigabons earned out at the 

jS'i Institute at Entebbe showed that at all events under 

fW conditroot, G mrsttans also a game feeding speaea, is a 

cfT polymorphic trypanosomes than is G paJpabs Also that 

^ K^cril, more readily transmisnblc cjchcally by tsetse 
fflirKr fh It was found that many strains of T gambitme particu- 

^ recovered from cases of long standing possessed a very low trans- 
, , ^ aome bang unable to complete the cycle m G paJpabs by reaching 

flhf mTtT^ ® 1 ^1^ connection it it mterestmg to note that 

VC Wild G palhdtpes froro, the escarpment above Lake Albert, 3 per 
rtiThr* ound on dissection to have heavy gland infections (Duke, 1916) 

C^of figure for polymorphic trypanosomes m wild tsetse 

trypanosome in this epidemic was mtroduced 
Jtrto be ui natives vrsitmg Uganda m search of wort, seems 

the jMUL ^ has actually happened 

^the ’■fi* rcauhs of inoculating volunteers, the author suggesta that 

^ Q . ^ue to the sinnn being cither ‘ an innocoous T hruett 

^ ^ rAodenenw Surely this u a distmction without a 

^ rence. rherc it however, another cogent factor studied for several years 

.dma, m E.,te„ Ug«.d.. 
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COlWDTOXMNTE. 


■t the HTL nimel/ vamuom in indiv'idiul Hainan resutince. Thiic 
opect of the aetiolo®^ of the cpidcmk that abould not be omixteA 

There u one ttatement m Dr MACKiCitAJt'i paper (pape 55} wiodi 
both putaling and nnileadjnp It rtada Thia ii apparcnUy the fire e 
that this atram haa been ttoUted in Uganda [by this atnun ” be prominp 
mean! T rhodm/nsr] there u a record of a prev’iotu caae m the Wetc 
Province bang dngnoted as of the T tltodrsumt type, but there b no evtfcr 
that antmal inoculation tcaa performed. It u potxible thal thb t u irtc 
rdatea to caaea detected aubaequently to 1605 when the H T 1 waacteiedie 
and I lost intnnote touch wuh devxlopmrata in Uganda. But here are as 
relevant facta from the literature of pievioua yeara 

(1) In December 1929 three caaei of aJcepiog aickneaa, each of at- 
had p r oved rcamant to a full courae of araenic, were aent to the ILTJ.P" 
the ^\ eat N lie area of UgandiL. All three atrama were very thoroughly isii' 
gated at the laboratory the exammairon including behanour id sh^ 
morphology reacuon to dfuga> cyclical development ui <7 fxdp^bs and adho* 
reaciiona, Tm) of the atraina proved to be aricnie faat T ftmkeust Tl 
third wai a typical T rkodmrtue (DuKe. 1939) 

(2) la Auguat, 1932, aeveraf caaea of a ^ cry acute form of human tryp? 
tomlam were found near Kampala, the native capita] of Uganda. Osi 
leaat of the cu^erera wsa picked up comatooe by the roadiide- The tijf® 
aome waa found to be 7* tkodfatnu and pare the typKal re t coo a> of^ 
apeciea, both in tbe red ceQ cdbeaioQ teat and in kboratory atumah. ^ 
pauenta were nativea of the Bunnra coonuy over the Tanganyika 

a dutnet treat of Mwanri with a ftomage on Lake k^lctona of conudo^ 
extent (Ddxe, 1932). 

The foul Report of tkr Lragv qf Aornm IitJernaUomel Cumjmism * 
Ruman Tr^pamofomtASts (1923) reeorda the uoUtion of a aohtary case dl 
rAorffjifwaat Barobu, near Kilo, to the weat of Albert, m June, 
ju« over tbe Uganda border The abtlrty of a polymorphic tryp«noa5«' 
mvtdc mao is the algebraic anm of mao a rcatstance and the inherent adapt^ 
of the trypanoaomc People differ m their reaiitince and, aa with other i&oj 1 
no doubt tbe resistance of the eodrvidaaJ wiU \aiy with hia general 
Nabrea coming mto Uganda from the west were oRen m my day m vetyf^ 
phyticaJ condition on arrival. It la worth rcmembeniig also that where 
arc acute cases with many paraaitca m the penphera] blood direct trannn**^ 
u ludile to mterrme in spreading the trypanosome. 

In 1922, Dr Gairrcr of the Uganda Medical Service, made a 
auTTcy of the Eastern Province endemic aresa. Agam, m 1926, Dc. VS-V 
of the League of Naoona CommraaioD. spent acvcrml months in the same 
Thor reports showed that the dtaeaac, then of tbe gAmbienst type, 
alive mainly by small and anobtruaive foa of <7 paJpdSs at places of 
resort titch aa markets and watenng and emoe landing places. 



CORMSPOVOESCE. 


ia.> 


Ugindt hts indeed had her full measure of epidemic trypanosomiasis 
tThe authoutiea and the author of this report are to be congratubted on the 
•thorough and tucccssful way this bteat tnBiction has been handlerh Not only 
.has the outbreak been tpecdily analysed and brought under control m addi- 
■tion G palhdjpt. hitherto regarded as a potential rather than an actual danger 
to man himself, must now join the roll of con>octed enminab of the genus 
jG/ouma as an efficient earner of tleeping sickness 
■ I am* etc, 

II L Dure 
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HEAT EFFECTS 


iTo the EJUor TRANSAcnova the R<^al Soaely of Tropical Medicine and 

Commodore MoaroVg \iluabk paper on Heal effects in British 
pe^nnel in Iraq • luu just armed here He compbini that the 
^j^o/bK^emit^mheateffectsisina state of flux* whatever that 
L . •titea that ' what the clinician wants is a method of 

rhfri> ^ *4^ely restore the disordered metabolism. A tr eatm ent 

^nr »it*i ^ fof example alkalies to treat aadons or ammonium chlondc 

' ^tr 0 ni dangerous unless the services of a xcell^^pped laboratory 

^^treathand (luhc are mine ) ^ ^ ^ 

'*jboratr^' .k agreement that the semces of a well equipped 

■^UTErecranln. ^ be *t band, particularly m camps or other human 

'^It 11 tim 0 tu ® medical organisation in tropical countnea 

iti finri.n ^ ® to work mlh a bboraiory to put a true vahie 

*vhich ),! puded by lU help m the treatment of conditiona m 

are essentml. diabetes Addi«m a disease* 

heatstroke and heat exhaustion! 

rommnrlnr/??^”^ metabolism » can be restored by aalt therapy— as Air 
'^gimndinp AtatM— with plenty of w»ter and bed rat m cool tur- 

‘’jj trouble* etpencnced by the cbmaanl come from attemptmR 

^ these cara in hot rooms Thu warm therapy for caaea of heat 

P^aonnrf m luq Tnou 
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r ONTRIBUnoN TO MAXARIA CONTROL ON THE GOI D COAST 
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I — ImHODiCTION 

At « cnucal penod tn \rir untcQ •uddcniy unpo*«J upon Tiiio^' 
8 hjrbour ind airport ceotre in the Gold Coart CoJonp much ictmtrt^i 
unporunce Mmon orer a ight. br^ oumben of Earopean pmoniKl 
to augment iu acanty soo'Catitr popubaon. Fnr of the neir amnB c«l'I 
claim any prevKiija aarutmtance with tropica] Afnca and fewer mil 
h>‘p<rendeniic type of malarial tooe in whjch they found themaeire*. 

Detpite artempta to improruo catufactory houjing conditioua the laa^'^ 
morbidity rate reached the high figure of 286 5 per mtllc dunng the ec*^ 
rainy period of 1941 Analyns abowed that malana alone naa reapomS^^ 
a monthly rate of 216 8 per milk. If only to relieve the man power era*® 
the early inrtitutron of control raeaturca became imperative, Stnet 
were given reapecting the Uiing of prophylactic dnigi. Such precano**^ 
meaaurea as the compuUory wcanng of nuaquito boota and long-aJeered •!■** 
were introduced Sawmng matertab for the eventual protection of all qo**'' 
were requmtioned- Comprebenaive aim-eji w er e put in hand to dettt*^ 
the nature of the local iwamp areaa and dcTi»e meam for effecting tbcff 
farval control 

It traa rethted however that, pending the completion of and larval too^ 
hooaea in the neighbouring Afncan townahipa would not only aerre ta day-^ 
reatmg pbee* for vector anophebnea but would conmtute their prmop*!**^ 
of infeccoo. Thia meant that, despite screened quanera and the 
peraoniJ prophylaxis, susceptible peiaonnel would, for some coiwdciabl* ^ 
run the nik of contracting milana when naitang the township areas. 


L. G EEtCn 
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A proposal to declare these areas out of bounds was deemed imptactiablc 
As an alternative Squadron Leader C J Rockett RJLF suggested, m 
January 1&42, that an attempt be made to reduce the number of potcnti?!!} 
mfectnc tnophclinci m the townships by the adoption of large scale mscctiadal 
tpra>nng measures Thu suggestion was supported bv Dr J Balfour 
Director of Medical Scmces Gold Coast whose cvpenence in Mauntius had 
shown thst spray killing measures verv soon gamed full co-operation from the 
people concemei The pooling of Semce and anl resources hanng been 
agreed upon, protttion was made for the treatment of all nati\c habitations m 
the danger areas using the twice weeklj or more sprating frequenct recom 
mended b\ Co\*ell (1941) as appropriate where anophelmc infection rates are 
high. There foliovred a penod of experimental spravmg to determine the 
methods and labour organiration which could best be employed- It is the 
conduct of the spray kfllmg measures practised throughout the subsequent fullv 
organized peno4 November 1942, to Notcrober 1943 which is now described- 

H — Areas Sprated 

The areas to be dealt with compnsed the centralized portion of Takondi 
towoshjp mid penod popuUtion 10,505 and a group of coastline vnllage 
sections total mid penod population 7 162, extending into the neighbouring 
township of SekondL Of the cud penod to^ of 1 212 house* and 7 050 rooms 
contained in, the combined areas 618 houses and 3 795 rooms were located m 
^Takoradi township Nearly all rooms possessed sohd walls as also close fitting 
'doors and loimcd or clo*^ batten window*. There were ceding* present m 
"some 50 per cent, of cases Little difficulty was cxpenenccd therefore m creaung 
' a temporarily effective msecticidc concentrauon m each room on closure 

^ III —Labour Organization 

^ For purpose* of admimatrativc convenience the areas treated were tub 
^dindcd into mne lones of approximately equal tuc The wheteabemu of each 
^xottc ts denoted alphabetically m the map forming Fig I page 170 
^ Trained African clerks designated sutifUcian* measured the rooms m 
tone* and calculated their cubic capacity so that the amounts of spraying 
done m^ht be interpreted in terms of standardized umts of 1 000 cubic feet 
^each, a room factor bang unsuitable since scarcely anj two rooms were 
® identical in tree 

To etch zone was allocated a compan'v comprising one statistician, 
one senu htenue headman and ten Ubourcr* The procedure was that a team 
■ tix labourers under the headman sprayed two rooms at a tune Two sprayers 
worked inside and one outaide each room nmultaneously the last tMutioned 
f^^bemg employed to create a bamer sonc of insecticide over the previously closed 
l^wmdow and door aperture*. After m l5-mmatc mtcrv'al the two sprajxd rooms 
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bpRiv-HCiLUVO tir wowiroCT nf imcirr. 


were entered the remauung four labourer*, Ttro labourer* trrept each m 
under the supermion of the cutiidcian tU dead and ftupebcd m onyBe 
being coJIcct^ and their nurnbei* recorded 



Two African* were appomted a* Senior Staualioans to *opcrr>* 
townalup and \-iIl*ge tections between them and were, in turn 
European Supenntcndeot excroamg general eupermion with the 
an African Cleri/Tiinekeeper 
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I\r__.puBUC CON'SIDERATIONS 

^o acu« opposition was encountered among the occupants of rooms 
sprayed. There was mfact ample oral evidence that m was the ^ m villagra 

of South India when 6rst .proved by Rossox and K-n-ipe (1939) a marled 
lessening of mosquito nuisance was noted and apprccated by the public. 

Uafortututebr regulair spraying access to a number of rooms was unobtmn 
able bv reason of the fact that certain unmamed types of tenant kept their 
rooms lodged whilst absent at work- It must be assumed, therefore tmt each 
spraymg left sufficient hvc female anophcUnes m locked rooms to m^taia 
potcntiaCT mfecUTc foa m each rone However the proportioa of such locked 
rooms fell rapidly from the imtud figure* of 17 5 and 15 7 per cent, m Not cinb« 
and December 1942, respectively to an average of 9 74 per cent, for the months 
of 1943 It IS considered that this reduction was^largciy due to the de\ elopment 
of ft greater vrillingness to co-operate on the part of the public once appreciation 
of the benefits of spray-kiUmg became gcncraL 


V — lUiKFUi. AND Mosomro Prevalencte. 

(1) AU Sj!»«iex — The direct relationship between mosquito prcvalrace and 
raui&U IS shown m Table I which tndicate* ftlso that a total of 528,254 room 
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wetc entcml by tlw rtmaimng four Ubourcrs- Two Ubourtn rarptodrc 
under tte •apem»ion of ihc “ itatwriaan, »U dead and itupefied nu B ^ja 
bang collected and their numbera recorded. 



Two Afncan* nere appointed aa Senior Sbratticum to aupet^ 
towmhip and vHUge tccUoos between them and were, m turn, respoo*^* 
European Supenntendent exeremog g ener a l aupervicon with the aacit**® 
an African Cletk/Timeleeper 
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Rcgirdmg the uic of actual amounts of mnfn!! as the fam* for these monthh 
compansoGS it may be added that these amounts w'crc correlated cksclj ^th 
both the trend of the monthly totals of net days and of the month!) average 
rainfall per wet day 

VL — E^^‘OMOLOCT 

Much of the entorooiogical data which follows is drawn from work done 
in thia areabyCaptP F MAmNCLEV nnd Licut J D Robebtson R.A M C 
to both of whom I am greatlj mdebted. 



AiurpheUs gambtat the prmapal local \ector of malana, persisted through 
out the spray period as the predominating anopheUne species kiUeil A funaius 
also a vector species was recorded occasionally and such other anophelines as 
A pkatoensts and A pchtdu only very rarely The identifications gn'en tn 
Table III were obtam^ in respect of batches of killed anophelines selected at 
random during the months mentioned. Dissection of 100 specunens of female 
A gttMibuu selected at random during July 1943 retealed an infection rate of 
3 per cent. 

Afdej tmUzns a crabhole breeder predominated among the culianes 
recorded. Included m the large vancty of occasional culicmci were Culex 
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nffndosus C rma Uratoiaeioa aandaia Afd pmitclotkorocis C tJiMitam c 
Aed tfgj'pli the Iwt mentioned being a kncnm lector and the Kctmdh* 
potemuJ lector of leJkmr ferer mfcctjon. 

MI — batcnciaa Mmioot 

laimJIr aJl zonet nere treated with a tfandard 1 160 oesoUena: 
nurture 1 ounce of added creao! per gallon of kcroaenc) nhicfa atifi 
perzed from the intermittent flit-gun ” type of domeztic band pump, t 
corobinanon of jnzectjcidaJ mstcral* being the only one then aradable m ti 
oent quanati Subacqucnlly at auppUca came fonvard^ aelccled zooei z= 
treated with either pyrethrum dusted drr kcroaene estract of pyretbnai i 
pvretbrum acrozol The differing rerahs obtained are thought rroithi ' 
detailed comment. 
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(I) oar pTimiBWL 

A firat departure from the cread-kerotene bam waa made m re<p«** 
Zone D — pulrenzed pyrethnun, dusted di^ both from ^\aldron duoiw*^ 
and hand-operated beUow*-fype pans green sprayera, being subs titu te d ttuW* 
out the period Decemb er 1W2 to March, 1943. 

The pyttthrvim had been fiewm » the Gold Coast from Kenya and, 
use remained in iti onginzl fiaper imed tack containers in a dry well re^^' 
storeroom. Dr S A B Black (1943) msrfcmg with pyrethrum under 
coaditHiTts in Lagos, Nigeria, ha* recorded, in a perso^ comiDunicatKiB, ® 
opmKin that the powder as used had loft about half its original pyrethnn ftat'* 
He support* hn opimon with the statement that powder from fresh 
pjTcthnrm flower* contain# 1 3 per cent total pyrethnn* whereas the 
u used in Lagos was reported on by the Nigerian Gtnemment Cbm*® 
follows • — 
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Amlpn girt pyxethnn I 0 25 per cent. p>-rclhnn II 0 -14 per cmt It is 
' tbit thera £i l£n » lo« of 50 per cent, m the Pynrthnn I extent, Accotdmfl to C B 
= 4 rj%.i Eaf Chem^ I‘»2. 901) freshlv Rround pvrethrum 

flotven m ctmtilocr* of different kmds, lose from 30 lo 44 per cent, of pyrethrmi within 

Despite this diramuuon of ttrctigth good l-iUs were obtained as Tabic H 
dcmoriatnte*. It was found that so small an average amount of the pwder m 
) 35 ounce bj weight per unit of 1 000 cubic feet produced a sumacntly 
unpleasant atmosphere to necewnute -withdrawal of the ipravers The routine 
dosage was based on this entenon and proved \er) lethal m spite of its smalincM 
compared with the 1 to 2 ounce dosage per 1 000 cubic feet used when such 
po-werfut datrdniting agencies as C\nnogas dust pumps are av'aHable 

Having regard toibc repellent effects of dusted pjrcthrum demonstrated 
bv SvitES McMahon and Haddow (1942) a departure was made from routine 
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Aflf* — C.K. " Cretol-keroimF P D •• P ritt far vaa Dusung / 1 once wetkir 
y •• twict vreddr ■ " R«ind tj one orcuit of the complete ion* 


procedure m that no sweeping up of the spraved rooms was undertsken so ss 
mot to disturb the deposited dost The coUeetton of knocked-down specimens 
b^was somewhat handxcipped bj this arrangement and it is possible that a small 
t percentage of mosquitoes destroyed escaptwi obsenalioru 

As indicated m Table IV a \anation in spraving frequenej was also miro- 
i^-duced m a broad attempt to ascertain whether m view of the repellent properties 
■»f the dust, once weAly or twice weekly treatment could be considered the 
>vnore efficacious ui practice The general indications are that twice weekly 
^treatment tended to result m a lowered kill per eprating thus suggesting that 
^ some repellent effects mav ha\'e persisted o\cr the half week period hut, in 
.k'^cw of the dispantj m each of the two categones between the nionthlj findings 
pthemseUe* it u considered that the results obtained hanr not the value which 
« careful! j controlled bborutoiy experiments conducted on similar lines, might 
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J^cl<L A*» tobe apected m«> large and pnmitJi'e* fieW, rcJufrtntreproiiS 
to *ome extent both by bouaeboJden attempting to arrcep up the pe*t 
from it» more obvwn rtating placea end by the occurrence of kiahietJ b fEtfa 
in Zone D out of proportion to that occumng m the other lonea of the 

Po«ibJe repeU«it effecu apart. eU rno«quitoe» obeerrcd m tie iw 
imioedateJ) eitcr epntying were either dead or atupebed and bowkii? 
reported a lujtdined abteoce of codtnnch peat* throughout the 
treatment In new borrever of the hich rate of pjrcthfum cooaompttfi » 
imng the drv cf the kenwenc ertneted form, general u*e oSthede) latxs^^ 
wa» rendered impraOicable both by reason af hraitatwit of aupfJo**^^ 
htgh co*t< 

(2) pyjimotraj xjtkmcve. 

Thnnjj,hout the period Apni to \o«mber 1043 which was inchMrtt 
both the major and minor rainy aeaaona for the year a standardized pytetiJ^ 
kerosene preparation w« uwd m all Taionidi township zones. In 
thu iiiMctJcide half a pound of the dry powder waa odded to each 
ordinary commercul keroaene and a double extraction effected ova t >*• 
penod of 4W hours It biai be meniiooed in passing that the kerosetic-aUi»*^ 
residue \ htch remained after final acparitjoD of the liquid prodoef pitne^^ 
effectnc anti IrnaJ agent wbeo appli^ to collections of ifiadmg water 

(3) CRExousixoscfr. 

The original I 160 cnsobkerosene pfeparmon t\«s used through*^^ 
■kpnl to ■Nomnber Id43, penod w all the tillage zones. The rehordf ^ 
term data both as to wort capaaty and mseetinde consumption, resuhinf 
the CTtended use of cre*o{-kero«»c aod pjrethrum kerosene in the %i2aSt^ 
ton Dship areas respecthrly are compart iit Table \ Item (d) of 
demonstrates that the a\ erage amoaot of cresol-teroscQC used per unit ctcte^ 
the pyrethrum kerosene amount by 22'b per cenL Since the sole entet*®' 
respect of insecticide quantities used per unit was the degree of di*«i^ 
produced in the upper respiratory passages of unprotected spray pera**^^ 
is clear thir if rt were desired to use both preparations in cqiial tmooflap' 
unit pyrethrum kerosene would, front the sprayers stindpcant, produce*^ 
pleasant mednnn in whidi to work. ^ 

The capaaty of the average room m Takoradi township was * 
1.288^ cubic feet, u 1 2886 muta, and in the nllage areas I 095-9 ods® ^ 
ij 143059 units. It wiU be noted therefore that each sprayer In 
township area dealt wnh a daily srerage of 44-63 omta, equn-aJeitf 
rooms, whereas m the vdltgc areas only 34-00 units, equivalent to 31 57 
were dealt with per day the approximate duration of a rorfcmg tfay i 
0J hours. This difference u accounted for partlj by the foot that tbe 
kerosene used m the viUsges required a greater spraying tnoo per 
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a greater amount of the inaecticide had to bo pumped per unrt than nhen 
pyrethrum-kerosene was employed The pnnapa! reason for the dtffcrcnce 
IS, however, that pomon* of the rillagca were soranrhat scattered aa compared 
to the township and a greater proportion of tune was utilized m moving from 
one house group to another 

It was the common experience in both areas that prepress from room to 
room depended as much on the v\ ilhngncss of room occupants to facilitate access 
and the temporary removal of contained water and foodstutfs os on the actual 
tune required by the spraying staff to effect closure and the dupertal of 
insecticide 


Tawjk \ 


Spraynjc Data. 

Pmeihnnn KjTo*eoe 

Crrtol Kerosene. 

(a) Avrtoae nstti (payed per cDtnpaoT per djtj- 

a i> 

203 20 

(fc) A%ef(c« urut» p« «pmtT p« d«v 

4H5i 

34 -eo 

(c> A^crtge anrt* »pT*rtd per gaHoQ of 

1 mieetKide 

132 JU 

lOQ io 

1 (rf) Arerafe floH ouoca of anwoode used 

1 iwrooit 

21 

1 47 


(4) PV'RnroU.'M VEROSOL. 

3*iti*/July 1943 rwo tnsis were given to WesUaghouse dispensers 
supplied from United States Army sources The dispensers tv ere of one pound 
Size and contamed pyrethrum msectiade dusoUed m bquefied freon gas which 
w en released, produced an aerosol described bv the makers as non toxic 
*n non inflammable Evaporation of the gas and the colloidal dispersion of 
e c^tmned insecticide apjx^ared to be both rapid and penetrating 

W Spffd Method — The first trial designed to awesa the relative speed 

L , ^ method consisted m cinploving the dispensers m 2^ne D of 

oradi township This tone contained 99 houses with 740 room* cf town 
p totals of 61S houses and 3 795 rooms. The estimated population of the 
rone M tins time was 1^36 cf a township total of 10 505 

he dupenscr rounds were alternated with rounds using the pvrethrum- 
*to«ene solution on the lines already described- During the half-month period 
a tool of five round* three by dispenser and two by hand sprayer technique 
was completed. For the dispenser rounds a variation from the usual spraying 
procedure was found necessaty In the first instance the rooms continued to 
^ company headman and a labourer dealing with one room 
and the statutician with a labourer dealing with the other The rcmaming 
«ght boys of Zone D s companv were divided into two sweeper teams of four 
bovs each. 
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UTieo tbe rccomUtuted te*mi b«amc pncmed it \t* 3 evident dm, on? 
to the very *hort time required for ■ctiu] dupeniing the tiro groups of mqca 
could not keep pace with the two «pnij<Ti eren though four labourtn per ttc 
represented t doubling of e wce p er pereonoeL Accordingl) for the liel 
dopenter round, oal} the ctatuuctan and a labourer amatmg were eopJonl 
on the actual ipraymg procets the nine reoiimmg labourer* being dindedic 
three tcama of three tw ee p er* each. Not only did a ipeeding up rtuillfcx 
thu arrangement but there ivaa a nuriced increare m cfEtnency due to the ta^ 
mao being left free to revert to hi* normal auperraory funetton. 

TTie dispenser manufa ctur er * had recommended 4 *ccond* •praymgpcrL*^ 
cubic feet of confined •pace, Smee the average room iize m Zone D «a» 
cubic feet and the absence of ceiliogt tn man) of its one-»torey buildings soi 
closure betneeo wtll-plate and roof incomplete, a minimal exposure of 5 
per room was cotuidercd necessary In practice the assisting hbocrerhr^ 
closed all doori and window* tbe dispenser operator timed ha releare by cocO 
“ lOI 102, 103 104 atKl 105." It was found that an exposure of not lew ^ 
6 aecondi w»» usually obtamed by thia routme. That this exposure wu *diS^ 
u dear from the fact that, following a quick withdrawal from the ruoast^ 
the maratentnee of tbetr closure for a period of 15 minute* thereafter aD 
quito« observed were cither dead or stupefied when the rooms were reofcsi 
nte result* achieved, which are given in Fig III on pagt ^ 
Include, for tbe cake of compktenesa those obtamed b> the use of 
kerosene tolunon m Zone D during the first half of June, As the 

penod CDinaded with a very Urge mcreaae m the local mosquito pops^ 
foUottoig upon an excepooiully heavy ramUU in the preceding month, tief^ 
pansonofthetwotypesoffpraj killing noethod afforded was even more 


than anbeupated. 

/* Ike fKottfr tprey'tng Une Uu tiiJpntsfr wtfiMod ms fatally 
tiu mtorr tffiaeut mere itr aterofe of JS 5 rooms r^mrcmUnl to S-j 1 mntU 
mxi sretpt per komr two 40- 1 per cent greater then Ott eteraje of Sthi 
efmaleni to 39 3 amis reeorJed in retpert of the pyretJmm-herosme mttih*^ 

Mo r eorer this result wa* achieved despite the fact that by the 
method an a\-er*geof475-6 mosqortoes was des tro yed and collected per 
as compared with 333 7 mosqurtoes per ICO units by the pTrethrum-k®*^ 
method, the g r ea ref kill of its^ tending to make the coUectmg procr** 
dupenser method a more lengthy one than that requued for its contetnp^ 

(u) Cse tn Speafic Emergemcy — The second trial, which aimed at 
straung the effectiveness of both the dispenser and pyTethrum-kerosenc me®^ 
under speafic emergency conditions was conducted during the penod U 
14th JuIt 1943 on a newly occupied bousing csaie sited near to Zo« 
estate ivas particaUrly suf^lc for the purpose in view smee it stood on 
site where an oneipectedly heavy lofettanon with mosquitoes bad 
Further rt contain^ a Urge nuinber of standardoed rooms and tlie*f 


arrang e d in identical group* to form block compound* 
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AE the rooms cho«n mKisured 12 hy lO b> S ft, 9 iru high grnng a cubic 
capacity of 1 050 cubic feet. Each room was complctel) ceiled and equipped wth 
two louvred windows each measuring 3 ft. 8 m b> 2 ft. 8 in as also one well 
fitting door 

Forty rooms were sprayed daily m the 7 to b.30 a m penod the disposer 
and hand sprayer methods bang used m alternate rooms and each day^s effort 
coftfinedto t psrticuisr faiodc ApproximatcU 5 seconds spraying was given 
'the rooms treated by the dispenser m«hod whilst the pyTCthrum kerosene 
■technique foUerwed the Une* already described. In all a total of 500 rooms was 
sprayed yielding 13,248 mosquitoes, the detailed kills being at follows 
Dispenser insecticide spray mg 7 067 t e 53 34 per cent, 

Pyrtthrum kerosene spnving 6 181 * e 46-66 „ 

j These results leave no doubt as to the effectiveness of both methods against 
^high concentrationa of mosquitoes It must not be inferred however that the 
^dispenser method demonstrates the greater killing power since it can be shown 
^by reference to the varuuona given later m Table i\ that the difference m the 
^two kills could be sccounted for by sampUng error alone * The fact that follow- 
the spraying ill mosqiutoes observed were either dead or stupefied suggests 
the two prepanuora were cquaUv effective in leaving no mosquitoes 
capable of flight 

(m) Dupewer Capan/y — ^The average number of rooms sprayed per dts- 
’^nser on the buis of 5 seconds aposurc etch, tm 128 cquiv-alcnt to 132 3 
‘ ^units. Allowing for fractions of a second spent m adjustment at the beginning 
and end of each 5 seconds count the woriuog life of each dispenser approximated 
® to a total of 12 ramutes, 

cs 

^ \’1II — Comparative Costs 


^ (1) t-KBOm ANT* INBECnCIDE 

^ Tbe total daily w:i^ of a company employing one sUiistiaan atSsSd, 

^ ^one headman at 23 4d. and ten labourers at Is. lid. each is 25s Since a com 
jpany'swortcapaaty by the aerosol method over a working d*y of Sf hours was 
^ -found m the Zone D experiment to average 360 5 units the cost of treating 
1 OOO township units by method was as follows — 

Labour ^ 9s 4d, dispensers (allowing 6 seconds exposure per average 
township room of 1\28S8 unit* and 105 rooms per dispenser) 7 39 at 
7i 6d. each, £2 15s 5d 

^ ^ Total Costs by Aerosol Method is 9d 

^ The April to November usage of pvrcthnim kerosene m the Takoradi 
^ ^ township zones qtilucd the services of a company for a daily average of 257 7 

* Cf Raymond Pemu. (1940) MeAad Bi o mtet ry emd Statutia 3rd cd. Chnp X 
«nd \pp«ndts 
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unit* and *pn\cd an »\rrace of 1323 aniu pcf gaJkm of nucamde. Tk! 
cost* per / (OU lowmfup untu were therefore — 

Labour ^4 17% kcrotenc, at the dutr free price of 13*. -lid. perr^i: 
paJb pjTelhrumpulr flt9d.perlb exdudjngtif frogtidura 

2s. lOd. at 5i, Oid. per lb including *jr freight charge*, 18*. 114 

Total Carts br Prrrtkrvm Kerviem Method JSs 7i JtU 
L inc plain kcrtHcne aa an msecticide in Zone E dunnp Fcbnmy ISfl 
the *er\ ice* of a coinpani were utilned for a dailr average of 223-OS nma c- 
•praied an a\ crape of 111 54 unit* per gallon of in*ecttade The coop? 

I Oiifl tonn>hjp unit* were therefore — 

Labour £’> 12*. Id- kerotenc rates a* quoted abtn-c for prmlna- 
kerosene iSi 

Totsd Costs h Plant Kerosme l/rtAoiX* rt 
As to the cost* of pjTethrum pulr dusting the Febniary/Afirch on?* 
Zone D unUzed the aerrtec* of a companv for a daflv average of 250-0 e 3 
and apraved on ai’erape of 41 uiuU per lb of mtertinde. T*he coat* per 
tomiihip unrt* were therefore — 

La^ur j£5 pyreihrara, rate* a* quoted aboxe for pjTcthnjm-km^s 
eichiding air freight charge*, IS*. 4d. including air freight cis?s 
16 2*. Id 

Total Cetis b\ PiTrtAnnw Z)*c/ia/ yfrtkod JSs 4d orlllis-^ 

The April to November u*age of cswWkeroseoe in the vxBage area* 
the *ernce» of a company for a daily ai-ertge of 203 2 unita and »priTr3e 
iierage of 109 2 unit* per gallon of in*«ciicjde Eatmaatrug that more otf®’ 
trated toirn condicwtu rroald raue the dailr capaaty of each coinp*^^ 
2-W uQio 93 I per cent of tbetr pwethrum kerosene ipraying opso^ 
the coat* per I 000 tcnmsbip unit* would be — 

Labour 4a 2d. kcrowne, rate* as quoted above for pyiedff*’’ 
kerosene, 15*. 4d. crc»ol, 9 10 ounce* at 5i, 0d- per gallon, 4A 

Total Costs by Crnal-kfrostne Method ^ 
Tabic M <ummargc*. in order of labour eapendrture, the co*t»of^s^ 
per 1 000 township unn*. It will be noted that, quite apart fnnn it* ^ 
atandard of effiaencr and ita noo-toxic. non mS am noble quaJitiea the *«** 
method » abo the most econonacal of Ubour The wrj efficient pjrcti^ 
kerosene method constitute* the neat best m order of Ub^r ecoftomy 
tbe local method of choice m the abaence of aerotol aupphe*. ^ 

(2) com K COMMTTNTTT Tmt*. 

Unfortimaiclj even where pymhnun and eenaol dtapenaci* art 
thor bnded co*t* are ao ranable at the presen t tune that companaoc ^ 
haectiadal rnetboda on the him* of total coal* u of only local and •bef^ 


=,’3lue. A*5nmmg however the posscision of a supph of ordinan domc<tic 
land spraTOT and the aiailabihn of aca borne suppIiM of pj rethrum at a landed 
r^t prr Ib It B posmble to «et out the wet season costs incurred m 

-laionidi t^ship m terms of the resident native population, thus providing 
adjustable bans for estimaUng the probable costs of adopting the tnrav- 
yOlirng method in iirmlar communities cbcwherc ' 
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' ffldJSimTi!^^„'?!r'' ‘>2SS 4 units tvaa 

can average total of bouses accommodating 

IPvethads as part ume £ 1110 ^^™” eicluduvg such special 

tcmits «,d therTvnu „ <o 112. 7d. per 1 000 

C^Mthh- expenditure of 2o-e2o vvorlmg dars per month the average 

aJJd-permom.ordjner^rS’T'' 1 “ P” " 

Given the ‘I.k ^ population 

rvouid he appro"^ ibspensers the monthlj costs 

Lvad P-r house or Id. per room, or 4 7d, per 

jhrumkiro^c ® P" 'ban the costs leconled for pjee- 

[.'bspenierf ”"*ber jrvrethrum nor aerosol 

Old- psr roo^r 4 5ld P'^ « 

>■ those tecorted foe ^ " P“P“^'T P" ““t. mote 

“«« for pyS^'^l^r^' P'^ «“t. less than the 

““”““1 costs. The ,ly;htly 
«ve bee^S*, pyrethrum aerowl vrould almost eeiSinly 

vere mcidant^ »Ihe ?'^-P“’P ■^'•“ment. leS 

fuid Srrspxrm ,,qJ' “'“er two rnethi^^ugh recent veorl bv Russell, Kkipe 

^ rv«tv eeduced by using more efBaenr type, of equipment than 
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kiujxa or McnQiifnEi rt nntxtx. 


hare hitbcno b«n obmrubte m T*koradi In any caic rt wflJ be noted t 
the (praying co4ts by either method amount m population tenni to Ettk oc 
than one penny per bead per week. 

The average room m the village areaa hid a cubic apaaty equal to « 
So ^>er ccnL that of the average townihip room. Since imancr roctn* 
require lesa rpraying time and leaa lOKCtiade the above cotta ibouU dio< 
reduction m rctpect of non towndup artaa, ahvtya provided the hooui de 
are not to Kattercd aa to involve Iota in traniit of ao much working tosed 
the lelativT ovnng » dnaipated. 
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Pk — E\ ui VTION OF Sprat Killlno ai a CovnuBcriav to Malaria Costt* 
(1) MtLARW INClDCna in EUJtOPLCO 
The pnocipal evidence at to the efficaev of the combined malaria e(C 
mcatufca undertaken locally u contained in Hg P and lo Table 
•et out graphically and (o tabulated form 1942-43 rota] morbidirt* 
inahna madettce rate* in reapect of all European caaea admitted to 1*^ 
from the two mam groupt of Service peraonnel (tationcd m the are*- 
account has been taken of lUncaa occumng in the area cmong pertoced 
traniit. 

The total malana inadence for Croup A p crao nne] in 194J wat -Clr 
cent of the 1942 figure and the madence for Group B penonnel o P" 
amounted to only 94 2 per cent, of the 1942 figure Since the gejicral 
rate in the Semcea thniughout the Gold Coait abowed only a 50 per ca*-’’ 
m 1943 ai compared with 1942, it ta reaicmable to suppose that whiht 
?T?de meaju/ea auih aa tcrefaing and rntpictise prophyluoa irrrr 
in part for the reduced incideoce tn the Takoradi area, purely local 
cterted a valuable additional inJluence. 

These resuha were achieved in apae of the fact that, in TakoratBt 
1943 waa eiccptronallv wet, a total of SB'S? inebea of rainfiall bdng 
compjred to -M 56 47-SI Md 48-67 mchet m the ym 1940 1941 ^ 

reapectrvely ^ 

Rainfall difficuloea apart the comprchemive aori malana draio^f® 
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the JftW orgamred m the meantime, though well advanced throughout 

then completed until the month of October and, even 

nftrf.n. j 0^0 to require major adjuatmenta m reapcct of two man; tea 

^of thetr *^**““gc and oUmg project* had atiD to ittam to the full meaeure 
montHtv pcrhip* best evidenced in the May to June period when the 

’no Im than'fiTm^ ^ P” •P”y™« increiaed by 870 per cent,, 

'the bouses of -r i mosqintoei bang destroyed and collected m 

'a aliiluni, ^“ORxE townihip area during the month of June alone. It la 
'tnth^ira a ' rammatauiite rue m the rnalani madence occurred and. 
Sable to C poaonal prophyUctic meaiures, it seems reason 

'infeo™. 1 *■ elimination of large nnmbeia of potentially 

>partKnbro™*“i.““''® anophelme tolal kiDed. the spray killing at thu 
r P“y'“ “ unportant part m avertmg what might well have been 
■ •cnoua epidemic. 


j, itALAWA maoniCE nt non eohopean POPijijfnoN 

on '^dmee 15 available aa to the effect of the combmed control meaaurca 

J n me non-European populauon tmee an attati of mtlana doea not normally 
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timonu> uotmtDTTT ora uuJimu r«:ipaM3 uto ro* ifomru. jjrtamtr-i d 
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Rales per AfiDc 

Tots! Alorbid ry 
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I4I-0 

149 7 
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34 9 
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193 1 
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1* 
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Ml 
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taduce la Afncao nctitn to teek OMdjci] treannmt and, in an} 
of work rareJy aUowa the out patient department atiff of the Dtttnet Ha? 
time to differentiite the purely local rerideota among ihnr patienta. 

Verbal apprecuoan on the part of the uatire population reguiiaf 
rehtire abaetwe of moaquko ouiaaoce hia been mentioned already 
aidelight on the problem waa pronded in February 1W3 aome 4 iwattli*® 
the ftari of the mam aprtymg acherac, when, with the rained help of 
kiRaaiKOi, R-A.^LC parmalte rates were aacertained inxmg the iocaflf^ 
inAmta of repreaentatrrc Tillage aectiona aa recorded in Table I\ 

Nkuntumpo apart from pnmdiog the loweat maiana index fot HI ^ 
of infancy recorded e re r y infant exmimned at 3 months and under ai fw ^ 
maiana parasites. Thia Tillage section had abown a ateady reduetke * 
month to month totala of mosquitoet apny failed per 1 000 unita per *P^ 
and waa placed centrally in ooe of the areaa tecdnng tnu-larraJ attentit* 
The Location nll^e group with the worst mfant maiana index. ** 
oumde the control aooe. Aaamang aubject to tpray falling measu«* 
to the fringe of the control sorie, and Efajaae, Joat outede the control andjr 
falling lODCs but partially iodtienced by actirltiea therein, afforded ^ 
appropriate to their intermediate atatua. 
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Accepting as do^ VtswASATHAh (IWl) that the mfant mabm mdex, 
emg aVmast eatutdy \jnaffcclcd by the rd»p»e factor it the mc»si sensitive index 
f the extent of transmmjon in a particubr teason then the efEcacy of the 
otnhuied control measures in reducing malana infection amongst the non- 
iuropcan commuiuQr would appear to be demoastrated. 

(3) MMCmANtOC3 t ALOES 
(i) SappUpintatton c/ Catchmg Station Rt^ords 
It scans worth recording that, apart from lU direct benchts, the spray- 
niiing scheme dtacribed afforded indirect assistance to the other control 
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IflCtat Numben Accoediog to A^e Groups 
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In£wit 
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{ndcxn 

l>illtcc SecltfDi. 

0-1 1 1-s 1 s-e 
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^0 ^12 
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measuTO practised locally Notably so by supplementing the information 
‘ oma^ by the weekly captures m the vanous Catching Stations 
* brefcfi yielded the usual evidence as to the existence of 

^ ^TP*^ '•f mosquitoes oppeanag m tbetr locahty Where 
I eir location coincided wiA one of the aones subjected to spray kfllmg measures 
/ V to supplement these data with an index of mosquito prevalence 

us prcmdmg a routine senes of exceptionally comprehwaii e pomtert to local 
( entomological conditions 

^ (u) Demonxtraiton oj Room to Room VarMUons tn Mosqjato Dtimty 

^ In the course of spra) kdUng measures undertaken m forty identical and 
f consecutive rooms contained m a concentrated oblong block at the hooiing 
^ estate referred to m Section Vll (4) u, the results given m Table (arranged 
tor ronvemence of enumeration m five columns) were obtametL 
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It vnTt be obteired that, wiib *n irengc of twelve moaquitoo per ro 
the mdmdial rtriatwn ranged from none to forty three. AI*o that, m idea 
room* in ihu block by two*, a dupanty ranging from nity-*a down to tinea 
quitoe* could occur in adjacent paira dcapttc identity of auc, artuatam, coa 
of occupant*, method and hour of apraying It acem* dear that, wheteie 
mo*quno population tends to be cooaiderable the lenatton* of 
denarty in individual rooms are such that the rcauJta obtained from the op 
mental tpraying of limited number* for purpoae* of txy inaecticide cotnpiB 
may prove not only unrelUble but misleading 

fiu) DfwamrtTfttcm of Ai»ofkeit»t BretJa^ Trendi. 

A further illustration of the genera] aasiatancc a apray kiHing achemc a& 
a reflected in the table of anophcfioc incidence recorded (Table II). 
be observed that the record begu in November 1942, with an anophe&eF 
centage of 8 and ended in November 1&43 with the percentage mere**] 
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3J 29 nearly four time* the ongmaJ figure, de*prte a not dmimiiar 
the preceding 2 months of September and October rta 4 30 and 7 13 ^ 
re^jeetively in 1942 with 1-09 and 7 72 inches in 1943 al*o not 
totsila of 34 and 31 wet daya for the retpeeme 2 month period*. 

That thi* anophehoc increase was real and not the non significant 
pan of the relative absence of culidne spemea la demonatrated by the ^ ^ 
the number of anophehoe mosqoiioe* de st r oy ed and collected per 1 
per spraying in the village ares* ihowed an increase from 2 15 in 
1942, to 2 51 in N ov e m ber 1943 whdat Taioradi township showed s 
from 2 22 to only 1 18 despite all apeoe* reductions from 26-9 to S'W 
to 3 79 rtspccUvely 
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■ By detnoaitrating thde rcUtucly increased proportions of anophelmc 
preedmg despite the adoption of coEnprchcn*n*c control measures, the spray- 
-yllmg dita had the considerable >ra!ue of stimulating inquiry mio possible 
^reaknesses m the local organaauon. The result cmphasrted the need for 
(^ntcimfied oiling and vigilance m respect of all areas where formerly im- 
jicnetrablc swamp and overgrown taUcTS had been con%ertcd intoeasil) accessible 
jpen earth drainage systems Apart from the rcmo\*a! of \cgetation ginng 
-»nsequent encouragement to A gamhtof breedmg as pointed out b\ 
JE Mehlon (1941) the tendency of the drams themseKea to retain isolated 
wtebes of seepage and to afford access to human and animal footpnnts is also 
raughtwth the dinger of rauluplving rather than climinatmg the particular 
^>y>es of breedmg place favourable to A gamktu 


^ V — S0iO.tAR\ 

' ^ «:coiml IS given of the labour organization and spraying methods 

^ mosquito spray tillmg Khcmc under- 

^mfromNovcn*tr 1^42, to N member 1943 .1 morad. m the Gold Coa« 

ramfall utd total moiquito kilU ai alw 
xttt,^ ra^n «td •tt^btUne prriommwce. i» dtmoMtratd. 

hrum aerosol cresol kcroKne, pyrethrum-kcrosene pyre- 
hat nw+>. ^ rethrum as agents are compared m detail It is shown 

tero^e next h«t m order of bbour economy 

3esol pyrethrum aerosol, p\Telhrum kerosene and 

-’trrfcc madatce rates for European 

■«ulu hv T tprayed are quoted as e^^dcnce of the 

if the spray kiihnJ control measures employed and the extent 

^ray kilimg scheme s contribution thereto is discussed- 

3on u con.,d‘iSS*^l'^‘‘”“* f <0 non-European popula 

'thown al» tothe referent to mfant malara index UrodT It « 

he indirect be„rf, !?”^ ““P"*'""' •P™? tOUng tumtica conferred 

■Station recordx^i^f fording uaeful aupplemenury data to Catching 
Iranagc methSof of aiaocated oning a^ 

f Jarmtfarto^ Is ^ evidence of the unde vanationa m tn^uito 

^ *~v "men can occur m consecutive rooms- 


V \J — CoNCLuwo>a 

helJ'eTto £ “f™"' direct and indirect, 

'•pntloog Khen^^^t,?^ ™a cvriuauonof the effect, of the large-acale 
) g Khetoe deaenbed i. very difficult. From all the matena] recorded it 
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•eemi howtrer rauoiublc to deduce, that thc*e effe^ were appreoabJe tnJt 
a *pray kiUing •chetne abould form an mtegri] part of any emeijcDCy t 
malaml meaturca undertaken, otore particularly where the em ergenc y a t 
type such aa one waa faced with when the meaaurea deacribed hocki t 
framed. 
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DtscumoN 

Profeajor R U Oortoo I know we fbaJl an agree that we enre * * 
of gratitude to Dc Eooet for a eery lotereictog paper We aD refrt* ' 
he wa* not prwent to read U himaelf but we were eery fortumte ifl ^ 
Wiog-Cdr HAcxrrT to read the paper for him, m pamcnlar at Wof^ 
HACxrrr waa m the Gold Cosat at the tune, or at any rate before 
the work, and 1 hare no doubt he will be able to aaatat ua m ■orac of ibtp* 
that are cure to ariae. 

I have ju« aaKl we are all agreed h wa» a very interesting pa;*! ^ 
think It wfli more than that it was a my important paper and I 
very helpful one. Only too often work of this liaractcr la undenatm 
mikna and much labour expended on it, but when the rcsuJta are ***^ 
whether they are good or whether they are bad, it la found difficult wF 
the cause of the auceCH or the failure, because there are not tuffickot d*® 
to allow those who come afterwards to repeat the obaemtioni and 
how to avoid the ddEcuJljes and the ftihirea of tbejr predeccasors. ™ 
not the caac with Dr Eddet » p®per it a a very carefully coosideffd f 
of work, every deuil of which appearo to ha>‘e been atudied. 

I open tha diaeuarioo with considerable diffidence. I have 
apenence of anophelmc control m Weat A/nca, but I hare had no 
of spraying, once this came after my time. Spraying as a form tf 
DO ntrrelty I do not know who began it, it probably ongmated 
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H OV,^ of the transmit, OB of mhna but .t. tcem.fic ’ 

ixgolik u of compantutlv rewnt inUoduBion That iti 

STfotm ttu catty wrccatcd « 1 .b.nk .ho,™ b, &c uork of a 

H BBguuhtd mahnologut a, Bngad.cr Covelu urho m IWI ^ 

though that the most important ad,-an« m the part 10 yeara m 

of nuhna, wa» the .ptajmg of pjrrethrum eitract in oil agaitiK adult anopbelinca 

I am Tciy ghd that to-mghtt paper dealt with the dmelopment of this 
comparttti\tly nevr method of control in West Afnca For one ng e 
problems of control m We« Afnca have been particular!) iraporunt m this 
!^r For another although, aa we shall see m a moment, the control of 
rsnophelmea by spraying originated m Afnca, so much work has been pr u 
aubsequenUy from India, that I think it u time some ivork from Afnca should 
‘ again mike its appearance. I believe the first point that anset is wntther 
dtpraying ha* prov^ lU value whether u haa come to »m or i* those 

thing* that must be used quickly before it loses it* efficacy One of the first 
report* I think v?a* that of De Meillon (1936) from Nstal He was tmpre^d 
j- by the fact that the local t-ector* were house haunting specie* A 
'' and A funatus and he undertook a spraying expenment He report^ to 
use hta own words Anti adult work coat* only about a third of the anti-larrti 
and moreover it tvw more effective Stimulated b> De Meillos s w ork, 
CovELi-, Mulligan and Afridi m 19QS repeated these ob9er\'auon5 on a lar^ 
scale m India, Their report state* that the result* suggest that this methTO 
i* likely to prove of great value in India espeemily in the caac of isobted 
communitie* where anti lan-al measures are impracticable and where the 
vector species of aoopheUne real* m dwelling bouse* during the davtime 
These encouragrag results were quickly followed up by the Rockefeller workers 
m India, Rubsw.l and Kkipe. who m 193S using pyrethrum extract in 
admittedly unsatisfartory aprayers, ahowed m tbeir fiiat report the following 
satufsetory results In the treated village* in November 1937 the spleen 
rate was ffl per cent m November 1938 this dropped to 24 per cent As 
regard* the parasite rate m treated viUagc* in November 1937 it was 57 per 
^cent ind m November 1938, it dropped to 12 per cent. In the untreated 
, Villages the figures remained at a constant high leveL Following this there 
’ was a sene* of very impoitant paper* on the subjea from the Rockefeller 
; worker* in India, I will only quote a few figure* from thar last report deahog 
with the tprayed viUagc*. Taking the parasite rate in the fim village it fell 
^ from 57 1 to tul in the second village from 15 to 1 3 in the third from 71 4 
; to 1*6 in the fourth from 40 5 to 14 1 m the fifth from 45 to 10 8, m the aixth 
from 61 1 to 22*6 and m the aeventb from 42 5 to 9*6 Again the control 
Village* remained unaffected and as a matter of fact, they all showed a rise 
In *umnung up they conclude There can be no doubt whatever that the 
dcclme m pamne rate* following spraying village* w« due to the control 
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meajurw txid not to onrun! fluctoitions m the miljrii curre. Vuwjunri^ 
ID 1941 and 1942, working m Auam confirroed Rdsjeu. and KKifii fifths 
baaing hif opinion on the boepital admimon rate, and the paiante indn,id 
adding the iigniJicant fact that the molana index m infanta len thu 1 
old in the apraTed are* w*a nearfr double that in the onaprayed area pj V" 
onip half of it in September and November and about three-fiftha rfai 
December the figurea bemg for the entire jr*r Tbra ta a I'ery uopwic 
pcunl, for aa worker* from the Lnrerpool School of TropKal MciScan 
Sierra Leone bare pointed out. when dealing with a auper aaturated 
infective denaitj the moat rdublc guide to the effecta of moaquho deatr*— 
m the natne communit) arc newly bom children, aioce ra older peraott*. 
a great reduction the denaity may atiU Jet^T them aaturated with mheta 
In connection with thia, De MattoN repealed m Northern Rhodoa 
obaervxtiona he had made in \ataj but w*a aomewhat diaappolnted *«->- 
reaulta. He wri i ei On a mine in Northern Rhodeaia for etafflfk 
ngoroua anti adult campaign reduced the number of mosqintoea per but 
0-01 m other word*, one moaquito to every ten natim huta, yet it 
to make no differrrKe m the madcnce of the diaeaae. This b 
comparable to the Sierra Leone Sgurca juat referred to where the 
derujtv in a rutrre village waa I 3 where** m a totm aubject to aod-taopb^ 
meomret, it waa only 0<J3 In both theae are** perwma over 2 y*»n 
were, for practical purpoaei, aaturated nnce there wi* a paraaitc r** 
nearlv 100 per cent Dut m lafinta of 3 month* and under 5 per ceat-- 
were infect^ ua the aaxutated areaa. where** at the aame age 50 per cto- 
infected m the unatmtated areaa ai 6 month* 40 per cent were mfa* 
m the aonnoted area and more than 80 per cent in the uiuanitaied aro- 
u pouible Dl MfUi try would not have been *o dtsappolnted with ibef^ 
in Northern Rhodetu if he hid examined the infant population ai a fob 

I w*» \ery much miercixed to note what Dr Ennrr aaid with i 
to creaol keroaene bemg w efFe«r\e aa a tpray tince pyrcthrumi arc w ^ 
m them lupply but I waa rather aurpnied that the cost ts almost ■* 
a* for pyrethrm. There was another point which impressed me Dr ^ 
roentKmed ra the paper which U'ing Cdr Hacxctt ha* just read, " 
attitude of the African native toward* the nddmg of hi* home of 
by •praj'ing waa very helpful and there b no doubt that Dr Edoet ra*^ 
great co-operation from the local inhabitant* and it t* mtcresting to nt®*" 
Knipe and ht* colleague* in Inda recorded the tame attitude tmoep* 

locai natrrea. Thu obtammg of narireco-operatioc in all attempt* at ctmc^ 

the anopbclmc population u. 1 think, of tire utmost importance, dnee il 
all the difTercnce to the anecesa or faihire of auch a campaign. 

One last point, but it b really two pomti. Dr EnoxT** aece**< 
ihown that on the Gold Coast there t* really only one anophelme 
nulam — Anophela gutibttf Now rt has been recorded by DtvE' 
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„ wen Afne .in. the 

^ound m die heraee »t 7 o clock .n the ^entl> that one of their 

mommg Further it hae been shown bj 

pUce. n m ScKFrr will be able to 

question!, and I do not " L wM selected for tpraj mg 

answer them. The first is whether an) part „s(-mntcd outside the houses f 

the houses, and secondly whether spraying u u,, - oooreciated Dr Eddev 8 
In condmton, I can only repeat how much we hate appreciateo 

.paper and Wing-Cdr FUcKert's kmdness m teadmg it- 
, U -Col B P Junes ^ 

GoKDOt and ITmg-Cdr Hsotm m congtatulaung Dr to 
' the saentific manner in which he has dealt ssnth malanal 

■ wurkera of my genenuon it is parucularly grntif) mg to League 

■ measure whiA tras recommended by die Malana Commm on o *c 

of Nauon. more thsn 20 ) ears ago u now being used by tnstanoli^u d me 

present day 1 temetrte that Then the measure was 

mended m the Mahru Commission s second general repo ^ 

was that, although n might pethapa be "“"‘'J'*”’' ^ ^ Eddey s 

be quite impracticable to endeavour to appb **• 

piper abowi that that cntictam was not sound . _ 

Dt Eddey haa docribed the application of the measure m ? s * 
but 1 think It la fair to say that India, nhtch has 

arrtngementa for malana research and qontrol \vas the first tfo pt „i,,. «» 
to test rt on a considerable scale and a* a result, to confirm its grea 
I vrti intejested to read, m a recent paper on reaulu obtoined m , 

!■ m Southern India, that the spraying was sometimes done by e o 
: thcmsclTca This wst the final aim which the Malsns Commission desert^ 
i ss bang scry desirable and I was therefore glad that Dr , 

( to have succeeded m obtaining the coltaboration of the village mhabiunts 
r the eitenq m tome cases of getting householders to do their •P'^5^ 
e Of course, up to the present, pyrethmm has been the insecticide of choice 
hut It IS to be expected thst much better resoltt wiU be got 
the new synthetic msecocideDDf become available 0“ 8™“' 

^ of pyrethrum it that it is a repellent of mosquitoes so they ^ , 

^ of rooms which hsve been sprayed with it D D T on n 

, not repel mosquitoes st all. They readily ahght on walls which Imve ^ 
r sprayed wi* rt and. after resnng on the waU for a mmute or two th'? ^ 
•( dead. Another unique advanuge of D D T » ■« p^«t act.™ Ro^ 
sprayed with rt remam to.sic to mosquitoes for several weeks so thst sprsying 

1 •ArrssdmgroCovsia.ftMB) 

, 1 «ucb dmmjitic •nd ccnsatottly good result*. Htclth om 
y f\o 3 Ann mosquito Me**ur« Sixth edrttoi 




m 

nt frequent roterval* U not required. This outirtnding penfetwet dte 
of D D T bu recently raised the question wbetber h might be u tccr p fttij 
In whitewash, dwtemper and e\'cn in some kmds of pamL* Indeed, tarj 
regard (o these and other ad^ant^cs that are chimed for this ^theWoB 
trtide, incKidujg iti proved larnadal action, coupled with the fituStg fc 
lUitcTite, uncultured nriagcrs who conipnic the vast bulk of the popotes 
of tropical countries welcome its use In thetr bouses one U tempted to ^oplw 
that the liquidation of malans aa the greatest scourge the world ha t* 
known maj be nearer than we have ever hoped. 

Dr F C CoIllQgwoot! I would be grateful if \Vhjg Cdr HAtnnsa- 
htfonn us whether the \\estjngbouse insecticide disperser — the freoa 
has r e cently been improved to tnoorporite DDT in hi constituents a sdftc 
to the pyrethrum extract formerly used. 

Air MtnhaJ Sir Harold WblttloghaiD said that there were two nain 
regarding bouse spraying as a means of controfling malana the £t« a atsib 
spraying u worth wile and the second is what is the best form of 
He bought that outicandingly the beat method of spraying ts the scroaollci' 
onguulJy mcroduced to dmiifett aircraft it is simple to use and very effiesces 

In the maluaoon of spray kfllmg of mosquitoes £n naQre houses u i 
tribution to malana control Dr EDorr grves as prlncfpaj erideoct its tSifi* 
the madeoce of ntaltru among the European (Semce) popularion In thf 
Thus, he give* the madence of malana m two groups of European (S<r* 
personnel, comparing the years J9J2 and J&43, and shows that m Gn»?‘ 
there was s 57 3 per cent rHuction m the madence of malana, and in Ctw? * 
a 65 8 per cent reduction wbercaa, the madence m Serricc 
throughout the Gold Coast as a whole showed only a 50 per cent fill a 
u compared with 1£M2. From thia be argues that the lo^ measures, th** 
house spraying in the Tikorsdi area accounted for the greater fall m tbs 
Aa Marshal Vt fumwoitAM was not convinced on this pomt as, if the 
of malana among Semce personnel in Meat Afnca a taken as a 
the years 1&42 and 1943 it will be found that in Gambia the redocneoie 
incidence of malana among R. A-F personnel was 62 per cent m Skm 
57 per cent and in Nigeria 47 per cent That », the improreineBl 
great m Gambia and Sierra Leone as it was m the Gold C ca t t I® 

Sierra Leone and Nigens this l o wered inadence was not due to 
of native houses, though there may have been spraying of Semce 
The improvement was mamly due to general and malanal measure** 
paacmal protection by means of suitable clothing using mosqmto m®* ^ 
^Ung of suppreanve mepaenne and general drainage of camp ar***" ^ 
important pomt not brought out hi Table VIII of Dr EnOHT S p*pe* * 
S«Asnrr< (W4). Vol pmte StZ 
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rjct that the Group A Service perwnnel Ined m unscrewed qwr^ and 
showed . 57 per cent, reduction m the madence of mntot. whereas the Group B 
lived m Kreened quarters .nd showed a 65 8 per cent reduction m the incidence 
of milam. These hgures are strongly suggestive of the value of house screening 
fij a means of controUiog raahna 

’ Professor D B BlMkloek I should like to sat how sorry I am that Dr 
Eddey is not hen, vre are indebted to Wing Cdr Hackett for reading the 
■paper In 1940 when I ™ in Sierra Leone the problem there was the exces- 
sive amount of makru among merchant seamen Freetown harbour being a 
,very important pUce for war time shipping The first step taken in October 
that year was to institute the spraj mg of all bunches and lighters and as 
" far as possible, of the ships m the harbour The next step was to start spr3> ing 
^ the houses tn the village of Kissy where arc situated the oil tanks from ^hich 
many of the ship* refuel So far os the effects of spraying arc concerned, wc 
^cannot be sure what proportiorv they contribute to the whole of the good results 
'obtained because at that time we were using every possible means to reduce 
^ maiani. The figure obtained by Gowoon and Davet in a Survey in 1932 of 
'^anopheUnes per room m Kisty m the month of Jul> was over twentj-four 
^In July, 1941 after thnee weekly spraying and other measures bad been tn 
'^Torce, the figure per room had fallen to just over one On the other side of 
■^the estuary all the villsges were tprayed first once a neck, then twice and 
2 finally every day During June July and August, on several occasions catching 
>2 m ail houses m some of the smaller vilbgcs yielded no anophehnes, although 
they had previously been fairly numerous, Kws) viJbge itself had a very bad 
!i reputation both as regards the makna incidence and the numbers of anophehnes 
> Jt WEB therefore all the more plcstani to observe how the situation was improving 
TV In the mtcrval between my leaving in 1941 and returning at the begimung of this 
s' ’year the British Admiralty had built there a large new naval dockyard, Sprajing 
j: IS st^U going on, and will go on imul control mcaaurea of a permanent kind arc 
put into force 

When I was m the Gold Coast I had the pleasure of spending a profitable 
r day with Dr Eddet m the Takoradi region. He showed oac the wort he was 
^ domg and told me about the enormous numbcia of houses which were being 
sprayed snd the results he wu obtaiiung I was impressed by one interesting 
obscTvsuon which Dr Eddct made nametj that he thought that m some 
; of the nfiages m the area, where miles snd miles of drains had been cut, 
-T there was sctually an increase of anophehnes m the houses 

The first effect of cutting earth drains in an anopheUne area is that each 
dram l owe r s the ground water on both sides for a considerable distance As 
;; the tub-iurhice water falls the water of the turface pools soaks down mto the 
^/sod snd makes its way into the dram mnumerablc surface breeding pooU 
*^ 5 ? are thus eliminated. The next effect however is m the dram itself where 
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brge number* of »eepaffc* occur At nr kiKnr nnopbehne* mtl often htri 
m t Ttiy tmill amount of witcr I rcre c i n b er teeing faj Freetewn t rnadt 
cut UuDch tlrpway domt to the tc*. On the cipoted etrth turfite of thene^ 
there wa* a mere film of n-ater denred from imall acepage*. Immemeuooin 
of Anpkflfs gwnbtat and A wr/aa trere brceduig ui ibia thin lurface wirtr-fc 
TTiii place mt* irry imalJ and eaaUy d^t with. But when yen ^ 
hundred* of earth drama jou hare many aenotia problerua, termi cf 
have been raennoned b? Dr Edoet io thia paper In addition to the ittpJp 
there ij aihing of aand with po6l formation again cattle get into tie tr. 
dulodguig the earth which then forma dama. They walk along tte in 
aomctimea for hundreda of ^axda and ever^ now and then try to tcamWe as 
each time they bring denra more earth. Pctiplc follow them and try tc 4s 
them out *o that the whole dram bed it pitted with foot maria In which aT' 
lodge* and in etrry one of theae foot marka you maj find anophelmea breeda 

There w ere thne drajoa, then enormoui lengtha of them, mbich W* 
be dealt wrth. But the rmlnary aituation m Wear A/nca waa aJtenng ebi 
Weal Africa waa ccaiing to be an important centre of mibtary opeis**^ 
Aa a reault there waa » withdrawal of akiiled peraotmcl for the aopenw" 
of theae tno-malana worta. TTie drama required contmual ropetn*** 
keep them m order oiherwiae they were going to conatjrufe a gre® 
throughout the whole area. I reported to tha effect to the CoJocfll Of* 
and jilted that expenmenu ahould at once be made with local tosterak* 
carry out the weH-known methoda of aub-*urface drainage. This 
a pennarveBt reauh which could be relied upon with jutt a little *up«T»* 

I cannot *ee how we can diapenae with apriyuig for a kmg tune jtt ^ 
Eddet a work k the moat comprehetmve account ao far given. ^ 
enumcrafcd the methoda be uaed and alao woried out the coat per be*^* 
population for each. The figure of one penny per h«d per week rorr ^ 
quite email, but tbe« are 52 week* m the year and with aa) five pe^T^ ** 
brnae the total would be quite a brge aum for a peraon auch aa an A&<* 
labourer earaiog very little money Dr Edoct hai done a valuable 
by adopting the aim of carrying out bt* work aaentificully and rccon&'f* 
accurately 

Dr W H Kanntu I ahould He to add to Profiraaor Buccloci’i 
mem about drainage Khtmes m Weet A&ica that we have much m tP °*~ 
daogen be eumged and are trying to nuke permanent the anD malaruJ®c^|[^ 
which have been atarted during the period of rmJitary occupation 
Afncai I may *ay that before my long we hope to hai e available a foD i 

of all the meaaure* which have actually been put into force to deal witb *|^ ^ 
m ^Ve*t Africa during the pant 4 or 5 year*, and are alao formulatmi » I 

for perpiancm ano-maltrial work*, an that in future ttrnporaiy me**tP^ i 
not be pecerory | 
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■ The Pitsident Dr Eddet «« «b« the tvottang l.fc of “ 

2mmMa \Vh»t oartlj « meant, m thu connection, by working Ufe. 


Wlng-Cilr Hickett There i» no doubt that oauv-ea appreciate home aprat- 
ng and wdl often coropUm if their house* ace missed 

House nirapng u of rather too recent uiuoductton to «p^ tat.se house- 
loldert to carry tt out for themsehei at pre«mt. It may be hoped for m tlw 
viturc but tbtxt ■were jamtary measure* of longer standing whose app ca 


jy cutrve* lagged bc hmd . 

I do not know if DDT has been put up m frwm dupensers* 

, Ai to the reUuve importance of house tpmvtng and hoiwe screening 
Dr Eddct's conclosKra. is that the greatest reduction m Mckness w^ uc o 
i^iousc spraying ISauve house spraying m the v^clnltl of R-A F stations 
^-Imvherc m West Africa was abo commenced early m 1942. 


^ Dr V B Wlg^eiworth It must indeed be gratifying to Colonel Jwrts 
"Jax one of the tuggcsuoni of the League of \aiicms Commission should b^'c 
' proved so > aluabU when robmrttcd to the test of practice \’S c sre in 
^ Poet’s debt for the cate imh which he has outlined bi* fflethod* and ei'aluated 
^us results and thetr cosu Durmg the war we haie become accustomtrf to 
‘^eating cot of accoont the question of cost but as soon as the newer method* 
^■^jf raabna control developed in war arc appUed to avi! use, the question of 
*^»st wiU become paramount. It is most mtercsting that Dr Eddet should 
5'‘have found so little diffcreoce between the cost of using a first rate insecticide 
*^like the pyrethrum aerosol snd the rclatnelv incfficieni keroscnc-crcsol mixture 
would lie to ask whether any difficult wfls encountered m lunitmg the 
jii'iposurc of the Westunghome bomb to the prescribed penods. This apparatus 
fend* Itself only too easily to gross waste of nuectiCTde 
,ei’ As Colonel James has pointed out, smee this work was done DDT has 
i«^)ccn de\ eloped. There ts some mk of too much being cbimcd for this mscc- 
i-sacide, and rt u perhaps unfortunate that m spcakmg of it Colonel James should 
:-jitfaiomentaniy have dropped his ruusc caution and assumed a kss responsible 
But there u no doubt that DDT i» ^ powerful new weapon in our 
irmament against mahna. Its nmel properties are its stabibty and ra power 
■o kill, without reprilmg such insects as rest for quite short penods upon 
j^iWfaces that have been treated with it. It » a common observation in ^\e*t 
\«Afnca to sec score* of blood filled A gamixae on the walls at dawn and for 
hese all to have disappeared a few hour* later The opportumty for a residual 
^ spray of D D T looks promismg The development of a technique for applvrag 
j?,such a spray m a form that would be at once effectwc and acceptable to the 
,oeoplc, and practicsble for use under cml conditions is a problem which I 
j^'Jope Dr Eddet may be encouraged to take m hand and evahjate with the 
j^nte ducrumnation as he has doplsycd m the paper to which we have just 
ntened, 
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Dr L G Eddey (in reply iy mr IrtUr) Wth regard to pomtJ rad 
VeolcaoT Gordon excepting for the tml wberaa the diify fprtpnf tsr 
7 to 8^ tm. «aj apecujly mentioned, »ee Section (4) y ctf mj ftp 
the work commenced regularly at 7 a m. and continued througfaont ■ auk 
day touUmg boun, cxcJiarTe of the 30 and 90 minute breaks tDotted 
tiTcly for breakfast and a iradda) siesta Bttcrwr sprajmg ww rotned 
that required for barrier zone purposes, and normally m>t>Jred wdy 
and door apertures, or in unceiled rooms any open spaces bciwceo 
and roof In Men of the xrry mteroting observations quoted by 
Gordon it a hoped to arrange shortly for tnal sprayings of the types of as 
resting place mentioned the aim would be to ascertam to what cctfi 
present interior kills could be augmented and whether ba^'ing regard 
di/Eculocs of achieving a lethal spray concentration under ejtenuJ c o o A g 
there tt sufficient jostfficntkin for the regular inclusion of citenial ibtfa 
places in future spraymg programmes. 

In reply to the PjtatDExr'a enquiry by the terra “working ^ 
meant the total period of tune for which the dispenser would contoa 
function if Its content were to be exhausted in a single spraying 
mtermittciuJy on small units as m the trals desenb^ ca^ dispeoscf 
capable of re p e a ted usage ootS the sum total of all ha exposures bad asx^ 
to approximately 12 minutes. 

Dr WiooLEXWomt raised the question as to the difficulty rf fist 
dispenser exposures to the prescribed penoda. 1 am able to state that, 
panent msmictKin our African petyonnej readily acquired the ability 
rapid adjustment of the appirarus at the beginning and end of each 
pienod once disciplined into practising the counting focrnuls dooi** 
Section ^ II (4) i they achieved quite accurate standards of rootate i* 

Air Marshal imTiNcnAst a contribution to the discuuioo s 


ticular interest in that he was able to enlighten the me etin g with d** 
type not normally avsilsble, ss to the place of the Gold Coast malsru 
achierements m the Uett Afncan picture generally la domg « I***^ 
siraid be umrrftjr^ly introduced t very questionable companson- ^ 
per cent reduaion aacribed to the Cold Coast is correctly quoted s# 
to Service personnel m getieraL The reductions quoted for the otitf 
co}oii}a»jTdacnbedM»iTferrwgti>sfpeciSeSerT7m>sfy axmrfy 
As given these figures ire not strictly comparable and the 
therefrom can hardly be accepted. It may now be disclosed that, 
personnel only m Ttkoiadi, a reduction of65'8 per cent m the 
was obtained — a better figure than either of those quoted for R-A*F 
in genersl m the other Meat Afncan colonies. On the Air 
endcoce, therefore, the Takoradi achieveroent In behalf of the R-A-r ^ 
appear to have been an eiceptiofially good one. At the same pip^ ^ 
add hat m my own new it is very much open to doubt whether 
compansoos m respect of such matters as sduereincnta in mshto 
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4n be justified* £%•«! in neighbouring arena the ramifications of the initial 
mhn a problems faced may differ so tndcl> and the development of the control 
"jtuation may be so fraught ivith purelj local difficulties m regard to rainfall 
^nis of public co-operation and mdividual mtcrpretation of proph) lactic 
jsaphnary measure*, that the obtaining of a smgle per centum reduction m 
nc area may entail an cxpcnditurt.of effort and ingenuitj out of all proportion 
_ 1 that required to produce a lurular reduction elsewhere 
^ Regarding Air Marshal WiiimstaiAM’s atateraent that the Group A 
“enonnel referred to in ray Table Mil Inxd in unscreened quarters I have 
■ ) suggest that he has been badly roismforroed WTiiIst Group A t pnnopal 
id lag behind those of Group B m initiating this measure the screening of 
'^irorup A t messes and canteens was m hand b) December 1942 and a large 
• roportion of the European quartca had been protected bj the wet season 
-f 1943 The mam reasons for the smaller reduction in the maUna mcrdeocc 
Group A arose, m my opinion, from the fact that, a* waa not the case m 
jroup B the duties of inan> personne! m the A service not only required that 
'^hey live in a rauhiphaty of iniall scattered and pure!) temporary camp site* 
r'-'lsctd towards the fringes of the control area, but that they undergo a greater 
■slegree of eipoaure outside quarters during the hour* of darlncss It must 
any case, be borne in mind that the value of screening measure* is ncccs- 

influence over personnel duruig 
hose leisure penodj spenc m and about native township* where he concen 
of both the vector anophelmes and of infective native adult* and 
^:LhUdrea, It was precisely tlui type of gap which existed m cur anti-malanal 
ijidcnces at Takoradi during 1&42--13 and there can I think, be little doubt 
jjsmat spray-iulling alone of the remedial measures then feasible was capable of 
^producing immediate resulu in respect of this breach. 
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COSIMimiCATIONS 


PYRETHROTl AS A TSETSE FLY REPELLENT 
HUJIAN EXPERIMENTS 

BT 

J R. HOLDEN CATtux 

AND 

G M. FINDLAY BKtoAonaE, A-iiA* 


The effcctcvencE* of pyrcthrum as m tQ 0 *quxto repellent n now vrell recog- 
nized. In View of iti foccess agtinst mosquitoe* it appeared to be of mterett 
to mveatjgtte it» poatibic tction in preventing tsetse flie« from bitmg hmnan 
being* under faiuh conditions. 

\Vb2e prtdinunEry laboratorv expenmeots with pyrcthrum were being 
ondenaken Hoenbt and French! publithed their result* on the action 
of « number of compound* m prev entmg the bite* of t»cUe flic*. The test 
Kiimal* uied were theep ox and donkey The only tubitance found, under 
Uboratory condition* to ha\e any repeUeat acuon on t*ct>e flie» wa» pyrcthrum 
which wa* used m the form of a 2 per cent, emulsion of pyagra (a propnetary 
pyrcthrum cctnct »old for household use against mosqurtoe* and flic*) lo a 
F2 per cent emulsion of *oft soap The emulsion was sprayed on rhe animals, 

A tnoll field experiment with six donkey* earned out in Tanganyik*, 
P't: proromng but not conclutive result*. The uette flic* employed were 
Oloxsina 9toriiUms 

• Our t>>«r.w ast due to Bria*d»r J B A, WlcmOJa for permmioo to pnbhsh thi* 
paper 

+ Hckxbt H- E. & Fjiench ht- H. (194^ Introduction to tfae rtady of flf 
fepeflsnt* in the 6eU of veterinary tcicixe TVtuw R. Sc< tr^p Mtd Sytn 41 

o 
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Hl'max EirauiiHNTs. 

Tlw present experanruU \rere c»med out mth Anu mo*qtiito C 
M»A 11 ” which conjut* of pjrcthnuJi m t vinjihing-crcani base. 

Tbc mofquito emm wui kiodlf auppLicd to lu hy Colonel A. £• Rxs 
A^L4 to whom our thaokj sre due. 

Prehminajj expenmenU, earned out In the »hade of the Jabontoj 
re*uJli which pointH out the onpoitaocc of further field apenmenti. 1 
prehmmafy expenmenu the human left *rm waJ well rubbed with tbepn 
Gon and the UcUc fliei, placed In c^ca of gaute, were tUcwed to bat 2 
wi*bed at intcrrali. The retuh* ahowed that taetaes failed to bite ofl tbec 
akiD though they bit on the untieated arm. 

Field eipenmcnu were undertaken m a taetae fly area in the GoW Ca 

The pbee aeleaed for the expenment waa a wooded patch be«d* i < 
4 milea on the read from Kintampo to Bamboi, not far from the ToQe 
The uetK flies m this area are predominant^ Closiaa pdlpda. The at 
was moderately heavy harmartin 

Before each experiment four Africans were sinpped to the want 
onlv aborts. Two Afncana were anointed with anG moaquito crtani to 
arms, trunk and neck two were left unanomted as esmtroia. 

During the experuDent the paruapano tat beside the atream on ftSe 
trunks where there was dappled shade and light ther rh a ng ed pheo 
each other ei-ery 15 rmoute* to arotd one beiog m a place more ttsab 
tsetse bites than the others. 

The> were instructed to keep perfectly sgH when they feh a tsetse 
and to uy as soon u it biL 

At the end of each expenmeirt those anointed were soxibbed wnh 
and water so that they could be used as controls on the following d^T ** 
anT one was naturally more attnetiTe to tsetse flies than the otb^ 


rsOTOCOU. 

Expfnrntm J 

lOJO boon Cmra applied 

lO 30-1'’ 30 boon Exposed to bttmf i.*., duno* the first 2 boun after sfr" 
Cotttrols. Numberofflks NumVr^ 

that aetded. bites. 


* Odc ciawlfb up Kb tbaers and bit him cn the tbich when cream Iwl ** 

A fix sm tal.en to hsre settled If rt mnsined on tbe bodx foe 30 aecood*. * 
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Exfxrmunt 2. 

H 15 boun Crmn tppbed , . , 

:14 15-15 45 hour* Expcaed to biting durmg the finrt 14 boun titer tppLicttion. 

Nmnberofflie* Number of 

th»t tcttled bitct. 


Ccfotroh, 


A£naa C. 
AfactnD 

^KOMled 
Afnctn K. 
fJiKta B. 


5 

12 


5 

12 


Nil 

Nn 


Expenwttnt 3 

09 45 boun Cretm ipplied 

11 45~12 45 boon Expoeed to bhes during the Std hour after tpp ligt iotu 


Control*. 


Afnctn A, 
AInctcD B 
AaoutUj 
Afixam C 
A£x3CUi D 


Number of flie» 
thtt eettled. 


Exp^ruiwtS 4 


Number of 
bites 


5 


Nn 

ND 


09 00 boun Cfttnj tpplwL 

jl5JX>~18 00 hour* Exposed to brttne, 6 hours after xppbcttKa- 


CoRtroU. 

AfekanC 
Aftictn D 
AnoutUd, 
Afneam A. 
African B 


Number of files 
that settled 


Exptnmtni 6 


Number of 

bttes 


NH 

1* 


Ctnunippbed 
’talked mttaeweatmgalighUr 

w-15 w houn Exposed to bitiag dunng the 5th hour after appiicatiocL 

Nixmber of Area Nundicr of 

bttes 


Number of fires 
that settled 






Afnctn A- 3 3 

Afrrean B 3 3 

Amoatied 

AfticanC. 5 Nfl 

African D 5 Nfi 

^ Afncaxauied in fire first fire espenmenta were not phyaiadiy fit to take strenuous 

\ eiercae* so four strong healfiiy men trete selected for the final experiment. 


Thu bite was below the anUe, almost on the sole of the foot, from vrhK±i ail the 
^ cream had probably been nibbed off by walkuig about daring the 6 hours 

diat had elapsed betw een the applicatioa of the cr e am and exposure to tsetse bites 


Id 


f i Kifn cM « A -nm* tlx mrtmcct 


E jfmj mrt i 6 

In thH CEpmiDrat all tfae four meo wore boots, punr ea and aSom. 

OSJO bom Cre am applkd. 

10,30-ll^bom Qjopprd doan trwa with mstcbttJ in tlw Bm, antfl »wec W 
potrrinc crfT than. 

1 L3OI3,30 boun Exposed to taetae bftca dunn^ th« -^th and 5tb hours ■fceri;pfc£B 
AH the men were famnediatefy bmen. 


Controh. Nuoihrr of jEes Nomberef 

that amled. brtes. 


Tumhu Wala II 11 

Sana Dscartl 7 7 

AjKmXtd 

Asrard Frafra 9 9 

Lam Dafooba S 5 


Total bgure* for Espenmonta ! to 5 wheit *o ttrenuotta etewe ** 
taken, are u foDom 

Number of flirt Nmnberof 
that fcttleil bhes. 


Control* 47 46 

Anointed 51 1 

The dpenment* indtoite that «nti moiqmto cream Marl H 
protection aganut brte* from taetae fllea up to it Jea»t 6 bonri after ippfit^s'^ 
pronded that b) irork In the roo severe m eaung b not proroked. TV 
does not diacoxirage ueue flies from aetthng cm the skin 

E^xwure to cunEgfat rather thin su e ai xog mar be the fictor that 
the repellent actioD of the pprethrum cream. 

It was suggested that the cream might be useful forhvgteneperaoofid*^ 
mg near her\Tlr infeatcd at i e a m* — for worker* building bndge* and 
boja but that in ro present form it would be very Ltile a»e for tr«T* 
manoeuvre* if the akin were exposed to prolonged direct *nnhght. 

A* uetse flie* are less oumerou* donng the harmittan, the eipen*^ 
are to be repeated dnrmg the wet seasoo wb^ tsetse flic* arc plcnohd- 

Condnston 

And mosquito cream* Mark II containing pyrethmro in ■ 
cr eam base, proved of value as a tsetse fly repellent up to at least 6 
after application. ^ 

The repcDent acdon was dcitroycd b) heavy iweating aa»ociat« 
exposure to a strong aun. 
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Addenbom 

Smec the .bove apenments m«de tt has b«n p^ble 
:wo .diuoMl tats ttfa^und to shtm that the action of 
i.ent a mterfered tnth, at an> rale tn the case of imn more bj ‘“n 

bj the action of the tun. The technique km titmUt to that 
Stmeretpenaenta, African fly bo>-. being Mcd dting 

thortt. The expenmenta Kere earned out at ^ ap« on the f\Tute \ o!u dimng 
the lat Kech of April. 19« the alq waa clear and no ram had faUen fo 
prcvnoui fortmgb.t. 

ExfxnjHent 1 

Tbxt* - ftl boy. " we« tubbea ^ omtroent 
Or* uxitre*ted - fly bc7 Kted««mttol- Two tnafled fK« «m for SOrmnute* 

inside .Mtov* hot Oxty mttedbt^'Hy the »h»de 

Th« four boys then •djoumed to the edge of the m-enne hmh vrbetv they sat us the sh.d 
rTwhgm g- plaice* St sntemli for a period of 1 hour 
*' The foDowsng rwulti were obtained * — 

Number of tsetse 

Settling Biting Pre>-wus treatment.^ 


Adacoa 

Ltwi 

Geotse 

Anam 


12 

15 


6 

5 

!• 

15 


Swtaneg 


Sat m mn 
ControL 


ExpenmtHi 2 . 

A One African “ fly boy " after being nibbed, cut bush with a matchet m 
‘ .for 30 majutei three Mt In the tun for the time after being anotnted, ornile t turn 

im imtrttted and acted as oetvtroL 

^ Number of tsetse 

Settling- Bitnag 


Preriou* treatment. 




Sat tn tun. 


Kivsku 5 2 

Kofl 4 0 

Ua 6 0 

Mansa 6 ^ 

George 9 O 

The two expern u e n t. may be atumnanted as follow* — 

UntreKnl oontroU « txoe •otfcd, 21 ^ 

Sitting in the sun 22 m 3 btt. 

Sv. e ati ng 


22 


Sweating 

Control 


15 bit. 


Thtu m the CMC of man heavy twatmg is more delctenoia than the 
direct SMlon of eunhght to the proteente acUon of the pyietfmim ointment. 
Inadcntally it has been found that pytethrtim omtment git a a cotuuder- 
f i‘ahle degree of protection against the bites of Cuhauda tp In the early part 
jtfof the rams these insects are s pat in this portion of the West African nun 

,0 • Ttate uraes ctatiieij up hu shorn and bh him in the pom on untreated sfan. 



rmm»cn as a Ttcr^t n,T nim-Lrvr 


foresL After •meanug the whole body only two bite* were umve d m I kc 
« control fittnjg ilongude wi* bitten forty two times. 

An expenment with Hippohoua *p in cattle showed that tha fly sn3rx 
rernaioiDg on any area anomted with the ointment. A young bull, ac:=;i 
host to hundred* of hippoboscu, wa* smeared with pyrcthrum ouitioecte 
two of the mo*t favoured area*, on the left shoulder and on the imdo rrfc 
of the abdomen, Durmg the neat hour only ten flie* settled on the car 
areas when they aGghted they promptly flew away again or pmctritlt 
cr aw l to the edge of treated area till they reached untreated *faa. 
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■^OUGH NOTES ANOPHELES MOSQUITOES AND MALARIA 
t IN ARABIA 


P A- BUXTON r.ax, pKomsoR or Medical Entomo«.ocy • 
London Sdtool t4 Hytixne and Trop%coi \!eSant% 


It 1* perhaps true to lay that vre arc more ignorant of the pnnapal dtseaies 
of Arahu tlan of any other large area m the Old World. It has teemed worth 
while to let down the little that i» kpouTi about malana as a ttarting point 
for others the matter may have an mcreaimg urgency if lomc of the natural 
rcioarcta are to be developed m the near future. 

The preient note* refer to til the Arab lands m Asia, cacluding Sinai 
Paleituse, Transjordan, Syru and Iraq Very little u known from the area 
tinder renew and most of what is recorded is based on the random observTi 
tioM of trt\ellers tc u notable that nearly every traveller from Douchtt 
to PmLBT or Scott refers to the prevalence of the disease in at least a part 
tht srei he has vinted. In his general account of medical condiuont m 
la, Stomi (a medical man who has travelled and lived m several parts of 
countrj) puts malam at the head of the list at least so far as the coasts 
ire conc^ed, medical work on the coast has malam for its background 
reinfection is continuous and certain (StORii 1938) 
t would be impossible to present a connected account of the subject 
c ta arc therefore set down m the form of notes Where possible spleen 
are quoted but they must be accepted with some reserve owing to the 
^csence of considerable tmoums of unnary sod rectal schistosomiasis at least 
South Wot Arabia (Petrie and Seai. 1943) 


Malaria in Western Arabia. 

includes the Red Sea coastal belt and hills behind, to the mam 
»«rshed. The coastal belt (Tlhama) is much of it dry and sandy But where 
IS water raakria occurs very seriously though only m cettam small. 


i piJbbshcd tnjUensl, I have been Bllowed to make of typed reporta 


rora acveral areas 


! rt. t- greatly added to the mfortnstion ss-wTabk ^ 

. Medical DntEcroa Genekal of the Rwd Aa Force, the Cahforma 
standard OQ Company the Bahiem Petrolcuin Cocopany ackd CoXood F P 


Axtmcus umomoes as» mjuaiua in aaw 


lOO 

defined creai. Thus it ippeuv to be fbsent from Akiba 
spleen rate stated to be dQ in 1*07 bj Department of Hcahh, Tnrnjaiii 
There II no mfonnaaon from )«obo At Jedda, roalina is endcatlyqcsi 
senous problem. Cases dognoaed on endeocc as maltns ” kad 

45 per cent, of tU out patients at the Government Hospital in 1335 sofiii 
British Legation dispensary reported a rate of 25 to 40 per ctaL fm <1^ 
visits) in the different years, lOOl-JSSS TTie spleen rate In 411 bopra® 
per cent. (Mackje 1*07) It ir on interesting point that malsna iW 
be so abundant m a place trhere waier is to scarce it Is thought dntfr 
anopheles breed in shallow brackiah wells, sod possibly In subteiranean qsd 

On mg to the presence of ^aa/Ae/es^asilvar the sontbeni part of thetsas 
belt It probably irry malarious, where rt u not and. There are Italhfl neai 
of grave malana at Loheiya (LobejaX Hodcida, Mdha. Farsan and ihetti! 
ulandi m the Red Sea are nearly wateriess and probably free of n ahm . 

In the hdia, it seems extremely probable that all the fertile baoctf 
Tilleys which run westwards from the mountains of the Hefas, Aair 
^emen are malarious, though few preose records are available, Mefc* 
el Abtd on the road from Hodeidi to Sana has a bad repute, partly 1*®* 
it ts a place at which nwreHen frequently pass the night Moreortr A 
u recced from Jedda and Ua^ Liya (a httle oorth-eiat of Joan), 
probahk widely dtftnbuted, which would account for the natsfu. 
said to be mudi malana m Mecca and Taif (5 500 feet) but little ec atf * 
Medina. 

The apper Iirart of malana in the bills has not been defined d 
to be absent from Sana 8 000 feet (PmuE, 1999) Taking into coB»te*- 
work which has been done m Edtrea (under rather annllar geographs^^ 
entomological condmoosX it seems that nstire malaru is not ray rare a ^ 
country at 8 300 feet and can occur at 6,600 feet (oE BtTiCA and 
Shau 1^43) There is a record of locally acqvurtd malaria (both betup^ 
malignant tertian) at Addis Ababa, Abysdnia, 8,000 feet (Martw 

AIiuaua in SotmnaN A*abu 

The peojnsula of Aden, on which there ii a considenWe 
quarter and a large Arab town, is unlikely to provide many breedtflf 
for anopheles it » very perooa, and much of it very steep the 
very low and the inhibited parts appear to be onder cartful aamtaiy 
Concstentlv mth these facta, malana acquired on the peninsula sec* ** * ^ 
quite rare, e g,, in 1938 the Govemroeot Hospital treated 1,292 patients, 
aa malana, all bat eleven of whom came from areas outside ie eoleef 
aionally however malaru occurs under ctreum stances which *how 
was undoubtedly acquired on the peninsula. There wai a *'*“*^^*^^*,^ 
outbreak at the end of 1938 ten Europeans (R_A.F ) bemg admitted to 
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or mdigium trrtun maUru mthin 1«» than 3 ««k. all l.^cd m bamc^ 
T mimed qoitten, and none had apent a mght outside the Settiracnt ar 
incc amval in Aden On this occasion m spite of careful search, no local 
ireeding wis discovered. Other similir cases acquired in 1 ^ pemniuli or 
m Khormatufj h»vc occurred more rcccntU Phipson (1904) after 
scpencncc, has also ctUed attention to the occurrence of locaUj acquir^ 
nakna, as a ranty, m residents m European quarters at Steamer Point He 
attributed the infection to anopheles being blown across the harbour from 
riiswa the distance is no more than 4 nulca, 

; The following figures give the inadcnce (per 1000 per annum) m 
pluropeans m the Royal Air Force stationed at Aden 


1933 

1934 

1935 
1938 
1937 


RjLF 

32 

32 

13 

2-4 

47 


193S 

1939 

1940 

1941 


20-9 

212 

378 

55 


C Even in peace tunc it may he difficult to know to what extent the ducasc 
_,iiad been acquired m the immedute neighbourhood of Aden. The figures 
the war period doubtless include at least some infections acquired on service 
^Jicwhere, 

j The low ground (Sheikh Othman, Lahej Hiawa, etc) corresponds to 
the tihama of the Red Sea littoraL It is mostly desert, but some of the 
^ oases arc Urge and populous They are watered by springs and tome of the 
j^''*heys (e g the Waffi Kabrr) hold water after ram has ^Uen m the hills much 
^ the population Uvea close to water so that malana is frequently grave though 
^,<very locahxcd. Shokh Othman is a fertile oasis and small town some 10 miles 
^jQorth of Aden, It was intensely malanous many European members of the 
,itaff of the Kerth Falconer Mission Hospital died of the disease m the 80s 
*90s up till 1931 the hospital treated 200 to 600 cases, per annum, but 
by 1933 there were only eleven all of whom had resided elsewhere The 
successful reduction m malana followed some \ery simple and inexpensi\c 

control. 


The north tide of Aden harbour (Hiawa, Bir Rubafc, etc ) is liable to 
flooding when the Wadi Kabir bnnga much water from the hills especially 
August and September the amount of mosquito breeding is mcrcased 
because cultit-ators block the stream m order to irrigate, and in borrow pita 
if^watcr may remain for months Anopheles larvae, mainlj A cuhctjactes are 
^abundant. In spite of this no enlarged spleens were found m forty five children 
in Hiswa, m 1^8 (RJ^,F unpubhshed data) The recent work of Petrie and 
■♦^Seal (1943) gives useful spleen rates (children, 2 to 10 yesus) for a number 
^of low lying places in the Protectorate The rates range from ml at Shuqra 
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and £3 Waht (in both of wUch j 1 famhar w» collected) to Zin^har(®^ 
cent.) Lahej (84 per cent). 

It II geoenliy thought that makru in the low Und north of Aden n toi 
doe to A cuiiafoaft vts aJenmsu which u ceiuinlj commotL The pxai 
control at Sheikh Othmu w*» aimed at thu tpec i ea which was brtt&fi 
frah water wells m gardeni agd pottenea, and also In fmgatioQ dxai 
some of them itry aahne. To what extent A gaPtitat is preacof nor Ai 
(though apparently mcrlooked) la not certain. It u mddy dlrtrilnrted hi 
Protectorate 

From the hills of aouthem Arabia some preoae records are tnS^; 
PmitB and Sbu. (I&<3) grve the following children a apfeen nfca — 

Place. Spleen me. Place. Spleon^ 

TortmBaha 79 Ai MUah (m Wadi MOah) 7i 

Dar am Fatha 25 Dhubipi 

Muaomir 95 Jthel Jthaf W 

These figure* help to define the upper limit, in alutude of the 
of malanau The ahiwde of the liUagca on Jehdi jehaf (the nunnnt of 
IS 7,800 feet) ta unknown it aeema endent tUDt m those nliagi^ theft a * 
locdly acquired malaru for aeren of aerry^igbt chDdren a^ 2 to 
spleoomeg^y It seemi that Eoropams hare been iofeaed whSe GfCt' 
Dhala (5 000 feet) and A gaasAm* has been collected In tbe Wotem ^ 
Protectorate In many place* Including Dhala. On rather general ft* 
Scott (1942) beliere* maJaru la particularly prrvtJeDt at A1 MuMh{Bj9 
Wadi Tiban. 3 600 feet) and at Musumir jo the Haushaln counny 1**® 
endent that tbe dneese i* aerioua and wideapretd in the Weatem Adtf ^ 
tccforate and the keroen, an miportaot matter for the popolatjco tf 
hills » reburely dense. 

Some parts of the Hadhramaut raJlcy are probably milanout tbotf 
certamly places m the upper part of the raJky west of Shibsm wbef^ ^ 
arc grown by people who nsit them only for the harvest because of the 
ntk (PirTLST 1939). The RA F haa had men infected cither at 
in the Hadhramaut valley On the other hand, I^rQ*AM3 (1936) with 
knowledge of tbe country unpbe* that nudana b not in general, 


Tlifre u Mt* 


hlAULMA Dl ClXniM. AR-HBU. 

Many triTtlier* hare a pokeo of osaia fc\er . ^ 

that thia dueaae i* (for the moat part) malani, for DoTOmr refef> ^ 
cnlaiged spleen the ague cake morcorcr outbreaks falkrwinf®^ 
hare been observed, as at KJmnna. The dlagnoau of malana we* 
at least for a part of tbe Hejat, by Macxiz. Otn* fever was long 
at gra ve at IQieibar (Dooobtt). At Qsfar 10 rmlea from Hail, a 
settlers was wiped out and the area abandoned eicqjt forafcwncgrM»P^'°^ 
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Sthva aUo im been deaerted owing to fe^cT (PmLB\ Empt> 
iuarter *), tnd other recent agncultura! colontea eg Jabnn. hfl^c juffered 
si^e tame tate There are records of the disease apparentl) less senous at 
: wcveral other placci. The occurrence of malana in isolated spots m a vast 
r esett ti precisely sinular to what has been obscr>'td m remote oases m the 
-^dgenan tnd itbyro Sahara, tod m the Western Desert of Eg\'pt The cause 
3 ::jf the disease is that water is so scarce that the population (settled and nomadic) 
£E33ust crowd together where it and the mosquitoes occur 

Malana IS said to be uncommon m Haal Ri}adh, and most of Nqd- There 
i^rcems to be no record from Wadi Sirhan and the Jauf 
r5 

^Ulabia O'? THE North-East Coast 

There are detailed reports from Muscat and Bahrein and clinical notes 
rom a hospital on the coast of A1 Hasa. 

Bahrein u important because of its oil wells. A full malana turvc) was 
^ ^ January and June in 1933 by the Malana Survey of India ( Atridi 

{S^md Majxd 193$) It u cNident that maUna u a \ tr} common disease, 

or the fever cases " consticutc 20 to 30 per cent, of ail hospital cases surgical 
frequent in the penod April to June and again 
^d^Octo^ to November Moreover spleen rates arc rather high 39 per 
- * w V ^ hoyi in the town of Manama, 13 per cent, in 137 m the town of 
jcS' utmrak, and similar rates m leneral other spots The parasite rate in winter 
among 249 boys drawn from all o%cr the area In this sample 
was found ten umc* P vtvax thirteen tunes, and 
V ^ times It IX probable that the rclatn e madence of P malanae 

.L^*^** of quartan maUna, would have been lower in the hotter parts 
« the matter up there u good evidence that malana 

1 ? * «cecdmg|y common y % 

*^irc ■'^ondance of malana in Bahrein is easy to understand for there 
^ ^iiome ^ fresh water on the island and the groves of date palms cover 

^ AUDohr Some of the dates are ungated by gravity an abundant 

Urff * braciah water issuing from copious spring but there arc 
which the water la raised for imgation, and also 
heanna ^ ** Moreover water u conducted from water- 

reach through underground channels known as fala] to 

tubsoil ^ °° lower ground- Much of the ground is water-logged the 

V ^ surface and seepages are \ ety numerous. 

^ OA *peciea of Anopheles arc very common, the predominant one 

^ altn chiefly m agncultural drams and leakages from them 

domestic wells indeed, larvae were found in 25 per cent, of 
^ ^ five vrelU m the town of Manama In this re sp ect the habits of this 
arc much as they art m the Basra area it appears not to breed m cisterns 
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.onzXEx Mnt<!rtTncs ix 


or roof* t* It doo m B&mbar The ■dolt t« freqaent to boom, tod 
to be able to tra\-el *t lei« 1 J mQc*. It u the onlr tpecjc* m ubch cfea 
by Plaimodiuwi tvas »hown by Anuoi and Abdcl AIajid bat in 1 lOO tE* 
non* thev onlv found agbt mid-guta aud one (;Und infected. Thmct 
apeae# A fitanatUn cidiei/aeiet and sergerrU none of ubicb appear oV 
common, might pcrt jp a be aatooated with the tran*mt»»Kra of aa lra I 
to A aihnfaa^t, it it renurbible that that baa not been found broCqr 
ncUi, tu habit in Mutcat and Aden. A pdtkrmmsj breeding t t cr ii rr 
in ftrampi and nagnani graity drama, u not niek to be aato cat ed «iD 
trantmmton of malaria. 

\nuDi and Aron. Majid made detailed re co mmendatioai for the ccr 
of Amopkrltt and rtulana m Bahrein. Among other ihinga they 
the importance of rertical drainage of the water logged areas and cf i** 
of a local La m vo r out fUh. It seema dear that the uae of oil haa modi to 
mend it for it mim be readily available owing to the local oil weUi and 

Further information haa been made available by the Bahrein ?etri^ 
Companv Thar typetcfrpt reporu atriltmg evidence of the mloe cf aateS 
which la combined with air conditajmng The total American and 
pertonacl number* aboot 500 in 1938 before the inataHation of •oecBinj.P 
lost 800 man'day* through nulana (not a very high figure) In the 
Tear the loaa was 60 day*, though thm ta will a cotmdaahle amount rf eflo 
tffloag member* of the ttaff who cany out their douea at tughL It b ^ 
that anaoitg the natrve population betagn tertian makna la much ctea^ 
than mahgtnnt, but the dugooca u perhap* chmeaL A tiephtm b ^ 
commoner than any other apeaea among aduh moiqunoe* captured m fc®^ 
Of those dissected 0 5 per cent, were mfected with the rate 

to juat over 2 per cent, at the uanammion aeason. Number of 
not stated. 

The CaEfomian Arabian Standard Oil Companv maintaina a 
Dhahran in the Hasa. on the Arabian coast. The medical oScer ^ 

m 1941 among 2,133 case* of “ contagious disease* ” he saw 3^ 
malaria, ue 17 5 per cent, u u not poanble to calculate the prti{<*^^^ 
malaria to total out patieuta. Among tint acnea of cases, m liana wa» con®^ 
m the second half of the vear f2o per cent.) than m the first (8-4 
A pro p or ti on of the cases aicre more thoroughlv examined and the 
of mihgnant tertian malana (P felopanaa) was found in 1** 
benign tertian malana (P twut) in 2D P mMlantu was not seen- 
obaervaDon* arc made mainlv on the comp>any a empl o yees, some of 
recruited from regions a* remote as Nqd and the Htjaa. The general ^ 
aion is that these two forms of malana are both common along the cc®" 
A1 Ham and that malana u widrfv distnTnited inland. ^ 

For a knowledge of malana m Muscat we are mdebted to 
served here for rather over a vear as medical officer m charge of troopA 
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^■yui a quarter of a century ago The diaturbed itatc of the country presented 
gomg (mt«dc the immediate neighbourhood of the toiNU (Gill, 1916) 
c-tIll ferund that ‘ fe%er * vras exceedingly common throughout the jear 
i jnong troops the rate of admisaioa to hospital for fc>er ranged between 200 
- 400 per thoosand per month m the colder part of the j car m the hotter 
t lOQths the figure was generally rather under ICO A similar seasonal difference 
c:>ss apparently observed among cml eases There was some evidence that 
_i«ltgagnt tertian makna was commoner than benign tertian quartan was 
aiicn, and a few esses of bUckw'sier fetcr were recordecL Gnx found that 
{ Oihafaaa-mi common in the colder months breeding in a lai^ borrow pit 
jmd occasionally m wells and masonry cittems it seemed to be much rarer 
the hot weather A siepJttnn appears to have been rare and three other 
stpecies were taken, Gux u probably correct in thinking that A cuJictfacza 
as the most important earner of mal^a. 

There are a number of general fitatements m HaRKISOvi s recent book 
i«.l&40) It u evident that maUna is very common senous and widespread 
nearly all part* of Oman there is a very large populauon of dultivators m 
mdeed Arab estimates put the oasis population at 200000 of whom 
live m the Botuna (which a pretumsbly a ferule depresnon) 

Anopheline Fauna, 


^ ^rih ^ ** following a t complete lut of species recorded from 

AxopkAes evuttam (tnmmttanus) A smgle worn spemraen (apparently ■'.•ar 
^^ofw) from Dhufar, SE coast. Long 54^ (B S Thoiias sec Evans 
^ 938 p 73) No other Arabian record 

A tTOiah (not rhodeuftim) Muscat (Gill) Ta iz Yemen (Dr Tor- 
School of Hygiene and Tropical Mcdiane) Aden also 
'•’h* Tiban Maadin Huwcuni and other localities m Western Aden Pro- 
*^^^T^** P W R. Petrie, specimens m London School of Hygiene 

^ Troptcal Medicmc pharynx not cxsmmed but specimens show dl the 
xtemal diaractm of (TthaU Si mdeed is to be expected from this area) 

Bahrcm (Afrtdi and Abdul Majid) This appears to be the 
between Egypt, Sym and Palestmc on the west, 

\\txinstan, 

^ A cvhqfarut Aden hinterland (Christopkebs and Khaian Cuand 
^ ^iuscat (Gill) Bshrem (Afridi and Abdul Majid Hodeida 

^ Merucci m London School of Hygiene and Tropical Medtcme) The 
^ tenal from Aden Hmteriand was identified by Christophers and Khazan 
jtr JIAND (1915) as A cuhe^aetts Later it was dutingmshed as var admenru 
fi imitTOPHEBs 1924) which differs from the Indun*form m that the pale 
tbe cotta arc much broader stiU Utcr (1933) CfiRiSTOPHEfa figured 
) nfexences between vanety and type m phallosome leafiets. The material from 
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HodcicU (of nbich nc hix-e milc» and fcnuln) ts \-ar edettnas, vijdita 
receuUv b«n rtcorded from Anab in S. Entrea (d£ BntCA tod Sail, F 
On the other hand, ts Antror and Aflon, Majid do not refer the ipecr 
from Bahrein to the vinety one atjume* that they are typieaL In T*»d 
differencei in appearance and gemtalia, and of the fact that oar Aie 
insect breed* in welb (an unimia) habit m Indian or/tfr/iann) it mar be tiff 
that adramni it a dminct tpeoe*. It ctnatnhr reijuirts further ttoir 

A arakca Miitcat (Gnx). The iiatiu of thit is obscure pendintfc 
cantfuJ coUectmg CiiwrrorHtw and Btu (1931) examined a lamlifafl, 
concluded that it is not /mtfftmt bat probabl) near J&rnstihf 

■i fuhpfAks Slated to occur in Aden (PifiFfar IW). The b 
require* confirmation there it oo other record of the occ u rren ce of ths ^ 
i rcTt of India. 

4 lewibtae {oTci/tnuis Patton). Jedda (1938, Macxiz, Bnmh Mo<c: 

Wadi Lr."* \ E. of Joan, Red Sc* Coast, -13 E. IT* \ (1937 H. Sl] ftc 
Bntuh Muacam) Ta tt, \emen (Toftolon) Aden Hinterted (Pa^ 
alio CitwtToniERS and Kn.tct.x CM.i.’CD) Aden, ai*o WatC Maa<fe. 
(AffTAN) Shaqra, I-abej and other place* in I\e*t Aden PriaeticuiB 
m London School of Hygiene aod Tropical 'MedicineX PATTOt* jn? 
Pmut 9 tpenment, and records m the Aim Pretrflfir^e Mt£c£ S* 
•botr a wide dutribunon m the U«*t Aden Protectorate, tlceis ana®- 
and up to Dhab (5 000 feet). 

4 tirrkJadi ( 0 “rth PattonX Aladmga, IIM km. [ran Jeddi, aiotf* 
40 lai. 22* 2,000 feet (Mtcue, in Ontiab Moseum) Airik and c<h gb 
ne* Aden Hinterland (Ptrnrt) Hiswa, near Aden (R-A.F copiihfids= 

4 evurna {jehe^t PAratix) Two apeamens in Brrtiih 
label oMertta ear ? coUeclcd in Aden Hinteriand (P*tton) 
mutt hare been crammed br Eowabdi. The old record from Moseat (C 
could hardle stand by rttclf to new of the dote rescmhlince of tlu* if****' 
/arMudr 

•3 wadticohr Twelre fpecuxiena in British Moacum labeDed ^ 
Jeddah? 1936 F P MAdUE.” The maienal mutt hare been seen I? 
and the identifiation t* doubtlcia correct. The locality wat apportci^^ 
tome doubt. 

A tttphenn Bahrein (AraiDi) Muscat (Gox) Step* thooU 
to dtscorer whether A stepknta in the Perrnn Gulf and Lower 
tpond* to one or other of the races which have been dutmguithed ts ^ 

A tMfo^aUi. Male and female m Bntish Museum labeDed “ Arth**- ^ 
Hinterland, Capt. Patton A* there u do other record from 
of Indu and as the tpeciea u not among those hsted by Pattov hunt® I 
It seems probable that ^ error m Jabellmg hat occurred. 

A. pukhrmrats Bahrcm (Afndi). 

i. pTrtonnms {tOxna Aden Hinteriand, PattonX lladlMsadial 
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My colleague, H- S Leeson, who cannot at preacnt be consulted, exartuned 
xrvae collected b> Petrie from \\ adi Natid W estem Aden Protectorate they 
td not appear to represent anj of the aborve apccici but seemed to ha%c the 
haracter* of maanahom and rvptcoltis Further tnatena! i* required 

The above list include! fifteen «pecics (excluding two doubtful hn-al dctcr- 
omition!) and two others {suhpMm and theobcldf) should be omitted- The 
iXxruiTcnce of the remainder i* well atabluhed though some of the older 
ocahty record*, made vnth all due care may requue reconsideration m the 
4ght of recent work m other countries In any case of doubt it is desirable to 
oUect a sene* of adults of both sexes, and alio Ian's! and pupsl tkins, Pomts 
Thich might cause difficulty in the field, or with imperfect material are the 
Reparation of urgenit athafaafs fiuviattiu and arabtea also of iurkhudt 
tricolor and oitereaj (and also hispcnxola now shown to be common m South- 
^»Ve«t Transjordan, close io the border* of Saudi Arabia and therefore likely to 
jXxmr m the are* rtudied m thi* paper Lumsden 1944) The status of the 
'^nxicxy adtTunm of cvhctfacta require! further work- 

^ It IS evident that there are immense gaps m our knowledge of the dis- 
tribution of specie* indeed no specie* ha* ercr been collected from the 
fntenor of Arabia, Further work may also add to the list for wslancc, A hyr 
hspamoU or e\-en ruperpuitu (known from Smai) might occur m the 
^ lorlh and A ftaurius or some other unrecorded Afncan •peae* m the south 
- ^rett. 


'' Mauuoa Vectors 

^ In the absence of dissection (except at Bahrein) one must rely on work 
done in turroundiog countne* m attempting to suggest which »peac» are actual 
^ ^tumitten of nul a n au It seem* probable that the pnnapal vectors arc — 

' (<*) ^Vc*teTn Arabia, A gamhtae further dcfimtion of its range is a 

aaatter of great practical importance 

(i) Aden and Southern Arabia A cuUaJaaa is generally regarded a* 
^ e tranMnitter m and about Aden. In thi* area u breeds m freah or salt water 
opan agncultural well* and in channel* m garden*. The importance of 
^ « gaxbiat commonly breeding m pool* in stieam bed*, hats not been suffi 
.^'icntly rained. 

(r) Central Arabia There IS no mfortoBtioii- It i* jiosttble that, as m 
and Algerian Sahara, A strgattt may yet be found breeding in 
^^fre»h water m oases and A multicolor m *alt waters cither might probably 
<i^tr*nstnit nalaria, 

j ^ (d) Isorth East Arabia. A rtephensi ha* been found infected at Bahrein 

■'^d u doubtleu an important earner as it a in lower Iraq A fluvuxitlu 
^)^gentt and cuhafactes might also trauftmt. In Muscat, Gill was inebned to 
i^ard A cuUafaan a* the probable vectqr but he alio collected xtephensi 
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Cormoi. or A^onmc and Maiajia. 

ItuDorfppropmtetoprcsnaccoQQ of technical metlmli for 
t»on of motqattoes end control of nulam. Attention u directed to lit t 
that many of the malanoua trew »« very tmatt. It anght tbe mfor e be pasr 
not merely to reduce but to en t er m m ate Anopiutfi from wnic cf tie or 
taolated oai« and wada once that wa* done it u unEkely that the 
would rccolomze the area, owinp to the coonnou* extent of waterlco erzT 
But thu cannot be done till proper •orveya for malaria and Atopluifi tortlc 
earned out 
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OBSERVATIO^S ON AJ^OPHELES GAMBIAE AND OTHER 
MOSQUITOES AT WADI HALFA 
mr 

D J LEWIS uju* 

EMtowtcleguU Sudan Medual Serwt 


iNTBODOCnOX 

Widi Halil lie* * ibort dutancc south of the boundary betwceai Egypt 
*Dd the Anglo-EgyptuiQ Sudan. It ts an unportant town cm the Nile route 
It lu* in lerodronie and is a terminus for raiirray and steamer services. 
^«opMa gttwthuu his recentl) been found m central Egypt, and vet> thorough 
measure* of control of thi* speaea arc necessary at Wodi Haifa to prevent 
ft from citber spreading northward and adding to the problem of control in 
»rcat where It now cast* or invading new areai further north- If this mosquito 
^ be eitexminated in Egypt, Wadi Haifa ma} then serve as a bamer 
wnfining it to the south. 

It seem* deswible to record what vre know of A gambtae and other 
mosquitoes m the area and the conditions which affect them. A reason for 
considenng several aspects of the subject at some length la that the Aswan 

. •The writer » much mdebted to the I>{incrroa G« 2 oaLU. of Esrptun Irngatton 
m the Sudsn for N3c gsujie reading* to the Sodan Gorem m ent Meteoiologm for 
record* to Dr F W Andscsw* and Dr T N Jcvrrrr of the Agncultural 
iwtitate, Wad hledam, for the identiheatjoo of nlam* and the analyaa of aaraplo 
m sihjvwm and water rcapectirdy *r^ to Captain L. ManWhx, julscc. fomMurly 
heni y Me dical Oflker at Wt<h Haifa, and Mr J Smaix, Dr Moharaed Ahmfd Au 
and Amn, Mmcjud Erroroi of the Sudan Medi^ Ser v i ce for Infonnatjon about W »di 
Haifa. 

s 
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oe^cavATicrs* ox KOvutToes at wadi ealta 


Romxxc iM) be rawed abm-e ita preaent hcisht (>iEW 110 C 1 £, 1909). Ti 
\rould probably extend awampy conditiOQi which now cxwt only ocaesl 
acale 

The wnter railed ^\adJ Haifa fai June, July Augtwt and October, H 
and in February ApnJ I\fay and December WS. At other umea mfbnac: 
wta tupplied bv the Public Health Staff or br an entomological wltaat. 

DocRtinoN OF niE Area. 

Uadi Haifa, the moat northerly lotna in the Sudan, u a l t ua tcd noti 
•outhem end of the nangable reach of the NOc bemcen the Second CtW 
and Aao'an Tbe area inlh which we arc concerned extendi from the awte 
end of the Cataract to Faraa aome 5S km. dennwtream on the fiootai, c 
for I ahon dwtance on each aide of the nier (»ee Map below). 
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' The nver—la the Second Cataract, i\luch is about 13 kra long, the n\Tr 
' flows rapidly among islands, HustE (LtOvs, 1906) desenbed it as follows 
we find numbers of islands, some setty being fairly large, while the 
c total number reaches about 200 the principal rocks arc a senes of dark 
homblcndic rocks, which are often much crushed, and are cut bj numerous 
c dykes of dolentc and other rocks, enabling the nver to erode a nctivork of 
channels most of which are shallow and dry at low stage.” Several of the 
channels contain pools and sheltered inlets, some measuring hundreds of square 
. metres and containmg patches of Potamogeton enspus L Nojas sp and fila- 
^ mentous algae, 

Bcl^ the Cataract the Nile is nearly straight and flows between steep 
j There are several laigc islands and sand banks some of 

^ V position m the course of a few years Numerous pools 

^ orm on them it low water In a few places particularly near Wadi 
an* there are sedge-covered mud banks slong the shore which 

■' ^ ^ter They are pitted with numerous depressions s square 

or more m ires which form pools (Fig I) A sample from one such 



^ f P" fint and (20 per cait.) 

« » the M,. other, m holo. dug for tr,tor 

tughriTor,^ ^ ‘“Putg <™t of the bMk., A?unu«aUy 
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n«En\AT70Yi ox xosorrrou at «adi 


The innuaj \-amtKm m nver level is ibout 6 S metres with s mamnat 
September »nd mmimum in June (Fig ^ Widi Hilfa u on the npperp 
of the Aswan Rescrroir which causes the wster lerd to remiin for taa 
mooths about 3 m etres below the flood Icrel, thu difference naXanSj le; 
greater at the Second Cataract and less at Faras. TTie natural dacbaiie cf4 
Nile at Aswan is above Egypt s requirements from August to Jiauaiy i 
October the amount of aflt m autpenslon becomes small enough to penrotitaJJ 
without rut of siltmg The effect of storage usually reaches Wsdi 
enough to p^c^etlt much pool formatioo m November The level » hdiv^ 
minor fluctuations till Mar when It falls rapidlj 



ComtoMcatjoMJ — Trams from the south normally stop at Ws<£ 
but continue to Faras when a fow m'er fevel funders nangitioo. 
start from adi Haifa or Farsa, bound for Egypt. Flying boats aligbl 
Halft and aeroplanes land some 12 fcm. to the soutL Mott sailing boxa ^ 
b etwee n \\ sdi Haifa and Egypt, only a few sailmg south of Wadi Hal ^ 
few coming from the south pass through the Ca tarac t Most of those 
the Timiil date crop unload at Ablca. There ta httle motor traffic ooi^ 

RnxmJx mvtj . — On each side of the nrer a the desat, in 
retching the water s edge and In others separated from rt by an ©W 
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i-htindrcds of metre* m vndth. Much of thi* plam ih irrigated by pumps (at 
:: Dubeira and Wadr Haifa) and bj sakuu These arc vratcr-whecl* which raise 
r'witer from the nrer or from wide wtlla or mntorar 

s: At Fara* \\ e»t the low land between the n\*er and the deaett was to have 

is; been imgated some year* ago by the basm method and to this end an inlet 
; ^and outlet canal were dug Unfortunatcl) reservoir water seeped underground 
j; through t layer consisting partly of gra\cL The land became water- legged 
[g and sab* rose to the surface^ so that the scheme had to be abandoned. Seepage 
^ water flowed partly along the canal and partly underground to form brackish 
pools at some duttoce from the nver In the canal grew Poiamogeton nodavs 
Cham. P pecltnstus L., NtUUa sp Typha sp Phragsmtfs sp and a fllamcntous 
ilgt. Water entered the canal in August and disappeared m July and the 
pool* (their sue partly controlled by pumping from the canal) existed from 
the winter uU June. Water taken from fi\c pools on 13tb \pnh 1^3 was 
ound to contain from 0*18 to 1 33 per cent, chlorine and from 0 26 to 0 45 
per cent tulphite, nuich of it m the form of salt* of todium. The Ftras basm 
is to ^ rcdaimcd but, m view of the possibihty that other iwamps may be 
ormM m the future, the salt content of the water is of considerable intcrett 
m relation to the breeding of AnopheUs gamitM In a large part of the N3e 
\ ^ter cater* the bank* m the flood period and, when it Sow* out 

« nn^ from the soil salt* m solution, thus mcrea*mg the salt conccn- 
on in the natcr of the nver when the Icv-cl is low For example seepage 
of tt. from the left hank opposite Dubeira before the present regime 

rpiiio ^ contain 0*04 per cent, chlorine (WnxcocKS and 

4 i ^ ^ Faras the effect of the reservoir is to r^uce the penod 
^ extracted from the »o2 and also to add salt to the sod at a penod 
of fKrt * m the water of the nver is near its maximutcu Some 

whtn- *°SC^«r with that alrcidy m the sod is brought to the surface 
ihr F.w rapidly evaporate* so that, presumably seepage rsvaraps of 

te becomes stcadfly more »alc 

' unknm™ , 4 turnmer and cold m winter Ram i* almost 

It Wmr. f “ roe air u dry The wind i» almost always northerly and, when 
^ from the «uth, doc* «> nmnly by day Calms «e frequent. 

' record! figuroa, except where otherwise tuted, arc taken from 

m u •>«'!= temperature 

’ f46 1“ F I ^ 5 F ) and the mean mimimim for January 7 8^ C 

1 highest recorded maximum i» 52 5® C (126^ F ) The lowest 
- thin rocorded is — 2-0 C frost sometimes occurs, on not more 

( rSh 1 December Monthly mean temperatures, calculated as 

framfill m Fig 2. The mean annual 

4 - 2m, ^ ® ^ relative humidity (OSh. 

^ IrA vanes from 47 per cent, m December to 20 per cent m June. 
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0*HD»TAT10«» OM AT TTAW lUJA 


T«ble I *hoTr* ihe frequency of diiectums of wind, and of calmi. Tl* fijr 
m Table 11 art abstracted from anemograph chart* for * tample looBili, I ' 
1&41 and 1942, and ihow the frequency and duration of dtumal and boob: 
touthcrh wmd*. It la *eeo that on the tttragt for the year the ptmi: 
mad for the day u m the aouth wcat on conaidenbly leu than 1 d^ a oa^ 
In July touthcrly wind* in general appear to blow about three tuna e ts 
by day a bv night and for about three dines a* hmg The rtaaoo t» tlat*b 
an air current from the *oulh doca reach Wadi Haifa it i* con*id«iWy ttendi 
at night b> the cooling of th^ desert air 


TAua 1 

wrtp onxmcTH at WAia aiAfA. m runwia n* iach month am r ta cerrM* 
or bUi-T *ax«, Itis to till IcxmATOcooicu. mstvau 
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The Mosquito Fauva. 

The foUawmg tptcies were found in the area in 1942. 
AnopktUs zojT^a) gambtae Giles 

n „ mtdtteoIoT Cambouhu 

». „ pkaroensu Theobald 

Theobaldia {AUothetibaldtd) longtartclaia Macquart. 
Aeda [pchlerotalta) caspms Pollat. 

Cuhx [CttUx] ihetlm Theo 


m „ umvittafas Theo 

n „ pxptenx tap motatus Fonkal 

^ At will be teen below, A pharoensu probably entered the area as a result 
retervoir condition!, so that probably before ^e dam was buDt onlj seven 
occurred. This number u not surprisingly small however imce Wadi 
, * ^ ^ detert belt which divide* the Ethiopian and Palaearctic Region* 
> tn are few type* of breeding pbcc*. The small fauna repretent* a 

^ rmn^ of Ethiopian and PalaearcUc species. 

wenty two speacs of motquitoes arc common to the Ethiopian and 
'n AWi A They comprise the twenty listed by Edwards (1941, 

recently ditwvered m Egj'pt and C pjnolntus recently 
the ^ ft ^ Sudin, Of these tweoQ-two sixteen are found m Egypt and 
^ ^ o ( Edwards (1941) Jobunc (1938) 

^ m the Saust (1933) Onlj eight of the sixteen speacs occur 

#t Wjdf VJ ir V Three of these and several of the speaes not found 

* Qrteatwe gap in their distributicm, large tracts of the 

only f “'>rtbem and aouthem areas Thus A pharoensu ha» 

y\ 500 tm ^ ^und between Kadaro near Khartoum, and Faras, which arc 
) naiuT fii* ^ some tpeae* such as C pmaUpes and C anien^ 

Che gap a even greater f-* 

of toiM explanation of the present distribution m north-cast Africa 

be made to found in Eg 3 rpt and the Sudan, reference must 

, consideri that a geological periods. Nilsson (1940) 

" have probthl . "^^cnatmg wet and dry phases with decreasing mtensity 

Abyssinia a d *7^^^ “P ^ present time m East Africa and 

■rith corr^^^ j phase* have probably been contemporaneous 

ythat climstf ° L ^ changes all over the world. We may assume therefore, 
«tW. ,n r ^ ‘Change* in the northern Sudan have not differed greatly from 
dunne described by Ball (1939) It appear* that 

A« of F Pleistocene Penod (during part of the Great Ice 

rather h rainfall of the pre»eot-day Eastern Dc*crt of Egypt wa* 

treat of t?'vrf towards the end of the Pleistocene the desert 

iPenod hiUe was lei* and than it is at present. By the end of the Pleistocene 
and aerme 20000 years ago desert conditions had set m m Egypt 

* ^reat change m the Nflc had occurred. The nver had begun to bring- 
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o«^lVA•^o^k tw MirtQciTOCT at waw 


do%m nniDcnte qumtitics of tilt from the centnl Sadin, tome of vladia 
depouted whercptr the channel -nidencd aod the fltnr wit rtdoctd. EraEafi 
the qiacuty of sQt became reduced and the nver attumed Itt pretest (c 
m Triucb the cataract resion” (the atretdi b e tween Khartoum tndAwt 
became an area of crotion between the arcat of depotrtton abore aod 
At the preaem day awamp-bttediog motqultoea, tuch u A 
C pacjbpej and C aaJenJurfiu breed ctteniiTtl) at cer tai n polutt ikE|t 
Blue Nile where it haa deponted till m the form of Urge battnt which te* 
flooded for tereral mont^ each year It aeema poatible that ether d i 
Plctttocenc conditiona dcacribed above, the higher ndo&ll or the edt depa® 
may hare provided perennial awiropa neceataiy for the tpread cf tb 
rooaquitoea alor^ the Nile Valley 

In recent yean the advent of reaerrmr condmona, by fotmmi 
beaide the lower pnrt of the Aswan Reacrvoir and bN flooding the Fan* 
haa probably resulted m the return of A pAarxifnm to the Wadi HiS**® 
It u of mtcrest that a apccimen of this spenea from Faras it •omcai*^ 
in colour r ea embhog Egyptian rather than Sudan •penmeoa. 

C thttlm u unknown m the Sudan escept near Wadi llaHa, »hh«^‘ 
la abundant m Entrta (Lewis 1943) It may hare ^wead along the 
hihi m Pleistocene or liter time*. 

The pool-breeding apedea, A gaiAw and C varxUetus can 
breed almoat throughout the eroding cataract region ” of the nrer 
In the faqtul map of Africa reproduced by Ernruma (15M1) 
separating the Eihiopcan and Ptlaearctic Regions cmnadea with the boeit’ 
between Egypt and the Sudan where h croaao the Nile Although^ 
boundaries are for convenience repreaented br lines rather thin bie*i 
the Wadi Haifa area shows a atnkmg relation between the xoogeofrtf^ 
boundary hoc and the known local lumta of distribuuon of sertnl 
The known aoulhctn limits of A malUcoioT and A plutmniu fai tha 
the country are lesa than 1 km- from the boundary and the soutiet® ^ 
of the Palaearctic C pnnllus is a few kdoroetres to the north at BaUoa (M'^ 
1&42). The known southern limit of C tiWrn In the Sudan u m the 
Cataract, and the perennial nottbern limit of A gamhae appears to be * 
general region of the NUc Valley ^ 

Aldts atgypii has never been found at Wadi Haifa, probably 
low rmm&H, unfaToumble conditjoas of temperature and humidflj **“ 
abundant water supply which obviateo the necessity for storage- 

itora OH tex srioa 

Aitopfuitt ggmbuu — This ^lecies was first identified m 
area in May 1941 (Lewis, 1942). This finding, together with 
speoea was formerly known as far north as Zeidab near Atbar 
and was Identified in Upper Egypt m 1942, might suggest th 


cte 
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notthw^d u>to Egj-pt m rc«nt Th«e are ho^vc^cr 

for considanng that thu ttqutnre of data is a comcidenre and g 

has probably occurred m the Wadi Haifa area for many The annual 

ueporta of the Wadi Haifa Hoapital record that railwat employea wore being 
givtn propbyUctiC quminc m 1919 and that m 1925 and several ”5 

yean maUru was contracted m the town The importance of the 
imadc anu mcaquno measures necessary and these were begun m 1932. c 
ztxmcact of laophdincs was first mentioned m 1931 although rt is evudent 
oihst they occuned before that year Except at Fanu, where the conditions 
j are peculiar and whiA ts 33 km, from Wadi Haifa, the onI> anophelme sc«m 
,b} the writer between June 1942, and December 1943 was A gambtar It 
may be funher noted that the identification of A gambiot caused^no surprise 
^to those engaged tn mosquito control at Wadi Haifa and that KlRKPATBtCK 
^(1925) wrote of A ganbieu as An Ethiopian species which mav occur in the 
^ extreme south-east comer of Egjpt ” (near the coast) 

^ The approximate durations of the aquatic stages of A gambuu at different 
seasons at W adi Haifa can probably be estimated b% referring to the temperature 
curve m Fig 2 and to the figures for temperature in Table III This table 
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summanzet the rcsulta of an experiment made at Wad Medani m which eggs 
less than 24 hours old were placed m a pool and the subsequent carlv suges 
examined dadj at OS 00 hours. The insects were confined m s net half a metre 
square which tuspended from fioaU and covered with mosquito netting at 
1 tught to prevent the escape of adults The pool was 5 metres long 2 metres wide, 
and about half a metre deep and breeding outside the net was prevented by 
-(GambuxuL Periods are calculated from the first appearance of each stage 
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U likely that at Widi Haifa A ganhtar can de%‘tlop from egg to adult ia7ij 
In fumroer but mav take a month or more m trioter 

In the area bctireoi \\ adi Haifa and a point juat aouth of Fam, ttefa 
anophelme larva found in 1&42 traa obtained m an ImgiUoo da and ts 
AaWcett on 19ih April and the bat on *>th December m a mnilir bati; 
pb« at Dubeua, In 1942 and 1943 no anophchnc lame were found m Jos' 
February or March in thia area Breeding appcan to ceaae for aoiDe 4 ejEh 
from about the middle of December till the middle of April prcaumaldyteo 
pooli do not eiHt for long enough. Sirree h ta unlikely that the £c» 
preaent in December could lire for 4 moniha m the dry dcteri air it b pttti 
that the apeoca normally dtea out m thra period m the area named. 

Breeding begina in April with the nnng temperature and tends tuoas 
grettlv in Mar when the filling mrer leaiTS many pools. It n cuitiSeJ* 
July by the rmng flood and contmuea to only a limited eiteon on nr?^ 
land where water unka rapidly into the porous aoth 

The source from which A fambta^ coroea In April appears to 
Second Cataract. Anophelme Urvac have been reported from poob B ^ 
Cataract in December arid March, and the wnicr found a third ataje 
A fttmiue m fllamentoua algae lo an udet among tbe rocka on I2tk 
1943 a month that was about aa cool aa a normal March. It h 


Urrae eiiat in these large pools throughout the water 

In certatn areas of southern Africa, L4»crt ( 1901) and DE Moum 
have shown that A passes tbe wimer in warm places at kw *1®*^ 

and lOTidcs cool high bcalities m the summer In the Madl Halb a«*’^ 
are no marked differences m chmate from place to place because tiB 
of altitude IS small. The site of the tnniermg locahtv endenily 
the presence of breeding placet wb»ch ettsJ for several months. _ 

Aitopfieia wnltuchr — iThe many brvae of th» species were found 
m talme water m the canal st Fsros Mest m 1942 and in poob m 
AnophtUt pharoensis — A somewhat dark spccunen was bred ffom * 
m the Fares canal m June 1942. ^ 

Ttuohaldta (ongioTfolela. — This species u occasionally found brerdoj 
ce men t tanka. 

Alda easpoa — Many Urrae have been found m the Fan* 
nearby pools. Females sometimes bit near tbe breeding place ^ ^ ^ 
Cnlex thttleri — Larvae were found m the canal and m poob st 
occasionally m nver pools m tbe Second Cataract and near Wsifi 
CuUx wanUeiks — This n a very common speacs which breed* 
m rtrer pools and formerly bred m large numbers m the Ftras cao»l- 


not known to bite man m tbe Sudan. ^ 

Cults ptfHfftt s fp- wiieftitr — \ mosquito common in the srea . 
prorbionaUy assigned to tl ts subspeaea which is common m j ^ 

Aduha were seen biting mtn indoors in April snd June, 1943, In 


bit both by day and Qight and males were seen indoors. 
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The ipecics bred in saline pools at Fans and larvae arc found in disused 
cdara near Widi Haifa, C pjncHtttm has been found in steamers 
■•here It was breeding m bilge water 

THE CONTROL OF A gawhtae 

In addition to the protection of the inhabitants the control of A gatjinat 
the Wadi Haifa area has the further aim of reducing to a minimum the 
ances of indmduals of this speciea travellmg to Egj'pt. The pnncipal method 
achiev-iDg this object la to reduce the number of A gaminae to a figure 
proachmg extcrnunation. 

There are four main reasons wh) this is possible without enormous apendi- 
re. Soper and Wilson (1942) give as one of the factors which make species 
adicition feasible the Opportunity to eradicate the species m a sufficiently 
rge or isolated geographical area so that the penphery subject to reinfcstation 
represents but a small fraction of the area worked- In the area between 
-hor Musa Patha and Faraa about 9S per cent, of the periphery is desert, 
urthennore, the cold winter is unfavourable to A gaminae there it no rainy 
asOT to provide abundant breeding places when the nvtr pools arc co\ered 
y the flood, and the prevailing wind blows from Wadi Haifa towards the 
■•tartct, the mam possible oubide source of A gaminae 

Control measvra i« th* area — The well-known methods— oUmg Pans-grecn 
usting and filling and draming where pracucablc — are employed for mer pools 
f , QTition, Fofttmstely much of the imgabon stops before the beginning 
P^en IS maced, 1 per cent with Nile silt and dis- 
^ hand. Some silt u deposited each year along the banks and provides 
n handj wpply dUuJt. 

j p ^ basin control was effected by the use of Gambusia holbrooh 
^fUTS-grecn. It was found that anophclincs did not breed if 150 fiih were 
f ^ middle of August, Pans green apphed till the middle 

Tifn ° ^ patches of dense filamentous alga remoicd by rakmg 

nto ^ fish were to be seen m October and when the canal extended 

s^mp many of them invaded it and penetrated the thallow water at its 
n June of the following year the numbers of fiih m the canal were 
he square metre or more than two milUon m 

nta^* F*ras canal was very suitable for the use of Gaminma, The water 
ion ^titirely by seepage so that larger predatory fish could not enter 
nd^rt V The fish could be mtroduced during hot weather 

I , phed rapidly before the winter and before the swamp appeared. 
hrrLm^N^ probablc rate of mcrease may be obtamed from Table r\^ which 
the results of experiments at Wad Medam. Newly bom fish were placed 
® tnetres long by 2 metrea wide and about half a metre deep and the 
cs o appearance of the first and second broods noted The average number 
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of filh used was »?\Tnty'Cight, A pormaneni stock of Gtwdm* b taxM^e 
in a wide wudera well at \\adt lUlb Manj of these weiU are stixM^ir 
owners with cat Hah, Clanas tatgvtSlans ll, which are said to rmmna t 
inflow of water by siimng up the mud at the bottom. TTic seB tadt 
GaxAtmd u tn a porous tubaoil and therefore free from the carmrefooGR 
Tbc GoB^nma were obtained from a stock at Wad Medani wfucfamicr 
from tt supply brought by KmaUL (1*130) 

A gamhiaf was nerer found in the isolated saline pools tt Fain bsi!( 
were treated wnh Pans green, and some stocked with GasiiwM s»tF 
caution and for the control of A muUicolor BBWtTT ( 19^2) states that 

Tmx IV 

Ptwon UTS-ETt SfVrH AM) TT« of nWT ASO nCDM> iwco Cf 

CmvSvtm Mibrmh at wad unuun 



(Sti. + U h. + SO h. -I- nan.) 


can rrsost a salmity of fifty two parts of aaJt per ) OOO jod reproduce* ^ 
htTing up to from twenty to twenty fiet parts. Sicaui-T (1934) 

G fulbrvola could be transferred to water cootsmmg st least II 
sodium chlonde pet litre (067 per cent, of chlorme) without 
death or dlamuthiog th&r capacity for feeding on mosquito ^ 

the pools St Fans to which Goatfrusa were transferred and in 
appured to floumh was found to contsm O-^S pet cent, chlorine so dtf ^ ^ 
0^ per cent sulphste. If the water should become too salt for ^ 

the coastal speaes, Cyprxnodon dxspar Ruppeh might prerre usefoL h 
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• invc m Nile imgaUon channel* (King 1911) but lives mdefimtel\ m tap 
jitcr from the Nfle it Wad Medani 

iircanon — A gambtae nugSt reach Wadi Haifa from the 
^itinct by flying by drifting as lari’ae or bv carnage in sailing boat* or cars, 
^irval drift is, henvever improbable because numerous small fish li\'e m the 
_uIlow edge* of the nver and car* and boat* are fc^v 

Xt seem* probable that m the past A gaptbtae spread northward m May 
nd June each year by flying a few kilometres north of the Cataract passing 
^irough in aquatic o^e m the numerous residual pools south of the town 
^nd so moving northward* m increasing numbers un^ at the beginning of the 
ood tome fi\e generations had been passed The frequcnc> of northerly 
nnds »nd calms presumably hindered the spread and in Apnl 1^43, the 
^ormal inti larval measures were changed with a view to obstructing the spread 
urther While mspections were continued throughout the area control was 
mcentrated on a 6 km. stretch of nver (it* north end being 2 tm. north of the 
Vtdi Halft railwiy station) and adjacent cultivation. It was hoped that few or 
^l**^*^^^** ceroid fly nonhwarf bejond this 6 km, stretch and that those 
entered it would lay their egg* m the area wherp all breeding was con- 
rolled and would then be blown back to the south- The jear proved to Be 
«rticularly favourable for the e:tpenraent because the m'tr rtmamed low 
at any time in the prenou* 30 year* At the end of Apnl an outbreak 
' «xcurred m the uncontrolled rural area of Abka and A gambtae 

enmd breedi^ m many pools there and m other pools immcdittelv south 
e bamer North of the bamer however where manj sumlar pool* were 
Jnl obsen-atiori, no anopheline Unne were found from Mav to 

J y except m one pool in June and another in July In the previous vear 
lumer^ q£ ^ gojnbuit had been found m many of these pools At the 
writing (February 1944) larvae of A ga/nbitu hive been rcpqjted from 
^ tour pools in the whole area north of the bamer m the past 10 months 
u 5^ the nver rose unusually high and overflowed to the 

5 town, forming pools »omc of which remained for 3 weeks. 

VO in them. It cannot be proved that the icaratv of ^ gambicu 

bamer but this seems very probable and it ii bemff extended 
nto the Cataract m 1944 

if Cataract, possible source* of infestation ore other part* 

t hrte *1?^ Upper Egypt Aweraft from the south are sprayed at the 
*<Jo<iroine» in the Khartoum area and trams from- the south are sprayed 
‘ 1 thm^^ Haifa, It may be noted that Whittield (1939) dunng 

«»nunation of aircraft landing at Khartoum found only two 
aircraft from the south- The ncceasity for spraying trains was 
^ finding m the month of December of a female of A gambiae 
^ ^ ® north boimd tram m the desert 93 km, north of Abu Hsmed. 

otcamer* from Egypt are sprayed by ' mosquito men who travel on 

1 
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otl^En^ Ana.'vi rr% at wadi iu^a 


board. The NUe immediately nonh of the frontier hts Keep btiJa joeT> 
unfuitable for the breeding of A gaMbtae to that the mo*qtnto a tjaH-* 
to fly mto the area from the north. 

Measofft to prtvnU mozfftmt northaard — A gojnhiar bu bectune bd 
m the ^^ad^ Haifa area that it u very unlikely to trattl northward ty nci 
fteamcn, or the \-ery few tailing boata whwh ply At a preaot ioa , bwor 
ttcamera are tprayed daring the journey 


Tilt ccrmtoi. OF othdi sfecio, 

A multuoior and A pharomm are controlled by meaauret <firecttdip3 
A gamhat at Faraa. T longioftolata C tJuUm and C nmiutst etc 
known to bite man m the Sudan and arc not controlled. Although Paa r* 
does not kill cuUcme lar\'ae tta use U justified by the fact that C 
ts the predominant cubetne IQ most areas. A taj^roi does not appear total 
man eicept occaaionaQy near ita remote breeding places in the F*tw ^ 
Cp moUea n controlled near bouaca and in ateamm. 


StnousT 

Owing to the powdoa of Wadi Haifa on the Kile route the cse®i* 
A gambtae is important to prevent it from urreDing Donhwari 
affecting this and other apeeio art described at tome length becasae the ^ 
Dam may be rabed and prodace further problems. 

The moaqarto fauna la dueutacd us relation to the loogtographlcal 
of the area. 

Notes on each tpeaea and on aeaaonil changea m datribotsoo cf 
are girctx. It » probable that dua apeaes has occurred at Wadi Half* 
yeara and that h wnnten in the 3^nd Cataract. 

Method! of control, particularly of A gamiw are described, anth ^ 
rcTeience to the potalble effect of the prevailing wind. 
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Z3S 

board- The NDe irarocdutcl> north of the frontier hai »teep banbfic. 
uotartable for the breeding of A gamiiae *o lh*t the mofqotto a e£H 
to fly into the area from the north. 

Mfcsvrei to prrcrwi mtmmeni morlfnctnL — A gamiiaf hii beauae er 
m the Wadi Haifa arc* that it b \-ery unliely to tr*Tel nortbtrard by 
ateamcra, or the \xt) few tailing boat* which ply A* ■ preoutmi, 
ateamen are sprayed daring thejoamey 


Tin: coNTHOL Of cmrni gpEcm. 

A mjtlitcofor ini A pAarortuu are controUed by meature* dirttttdip^ 

A gtm&iet at Faraa, T hn^ereoiate C tkeilm and C wnhatotna 
known to bite man m the Sudan and are not controlled. Ahheugh Pmir* 
doe* not kdl cuDone brv'te It* u*e u juftiflcd by the fact that C. 
t* the predominant nihcine in moat area*. A cosptus doe* not ippear tP 
man except occtaionally near it* remote breeding place* lO the 
Cp moUttm ta controlled near bou*e* and IQ tteamen. 


SomUitT 

Owing to the poamon of Wadi Haifa on the NDc route, the 
A gtatitat a important to prerent it from travellbg nortlnrird. Cctb^ 
affecang tha and other ipede* are deaenbed at tome length becanae th»i^ 
Dam may b« raned and produce further probktDi. 

The moaqmto fauna u diaeuiaed la rtlauon to theaotJge u gri p hkalf*^ 
of the area. 

Note* on each epedes and oo aeaaonal change* la diatributfoa ofA-f^ 
are pren. It ta probable that thi* fl>eae* ha* occurred it W*dJ Half* 
year* and that it winter* m the Swnd Cataract. 

Methods of control, particulariy of A gemiw arc deacribed, with ^ 
reference to the potaible effect of the prmibing vrlnd- 
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yellow fe\^r in the recently inoculated 

BT 

MOUNTJO'i ELLIOTT aua, li-D., uot-C p capt iLA*ii-c 


dunng a Parliamentary debate, tome facts tactc released 
, ® effects of yellow fe^er vaceme on Service pencmnel inoculated m 

TTinTJ?^^^ ^ America, At least 135 000 people received prei’cntivc 
between January 1941 and June, 1942. The Secretary of State 
All ed^ three cases of yellow fe\-cr had occurred among Bmiih and 

icu troop* tince the commencement of war and as tbeac patients came 
my care in a West African military hospital, I thought it would be of 
to report them. 

Chnlcaliy the cases would b classified as severe and two of the pauents 
Within 4 days of adnusaion to hospitaL All three men had received pre- 
'■cntr.e mocnUtioo at least 2 years before developing yellow fever A sum 
of the main clinical signs and symptom* ts given m the uble and the 
^hour temperature chsrt for Case 1 is reproduced- 
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The foDcmm)^ u i aummir} of the *Qtop5y and animil loonkic 

expminenti earned out bj Ll-CoJ B G MA£c*Amf Area Pitbolopa. 

Cau 1 

Ljeut B (Polish Foreea) aged 32. Inoculated with ycUow fcrerTaic 
September IB41 Admitted 5 I -12 after 2 dafa illne** aitd died oo SJ^ 
Subpleural and retropenttmeal haemorrhages Masairc haeroorrtafa c: 
both hinga. Kidnevi and apleen ahowed congotire enlargcmenL ho bAp 
pamitca or pigments found m anj' of the tissues oaituncd, Sobow® 
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Cut 1 (Lieut B ) 


hacmoirhsgt* into the tardxac end of the stomach and the termmsl 
The brain was uniformly co ng ested and there were punctite baefflort^ 
mto the floor of the fourth v-entnde. TTie biscuit-colourcd Irrer 
grammes, was reduced m sne. and was fatty and fnable Microscgl^^ 
there was a fatty degeneration and deaqaamation of the fenal tubular T*^^**;^ 
Clounalman lesions of the cj^oplajm of the hepatic cells were noted 
opfalbc intranuclear mdusion bodiea were seen in most sections. 
portions of lircf tissue were Inoculated into two Vaeantr rAerw monied 
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intraccrcbrally into nvo white mice without adverse results Urine sediment 
"was moculatcd into the pcntoneal cavity of a guinea pig The animal remained 
"healthy and no Icprospira were isolated 


Table. 


Ft*« t 

' Slgtu 

fun 

dxe 

Eo 

*reed 

Spfctn. 

\o(iilUna 

Urme j 

Veil Cerebro 

Felct tfinjU 

Test. RukI 

Blood 

+ + + 

')| 

+ + 

+ 

+ + 

TermmtJ 

Blsct 

Blood + + + 

Affunto + + + j 

Blood + + + 1 

CrsouIsfCMU + + + 1 
Epithelial cats + + + i 
Pu* + ' 

Oilcans. 1 

1 

Sterile 

Cletr 

Reduced ten 

tioo 

Kshn — 

5 w bx. per 
cu rmn. 

No mslsrist 
psruites. 
Sterile 

Kshn — 

0 450 w bx- 
perctLincn 
Polymorph*. 

W 

" + 

') 

i 

* 

+ 


+ + 
BUckah 
fflood + + + 

, 

Albumm + + + 1 *— Sterile 

Blood + + + 1 Oesr 

GrssuUr ctfts 4- + + 1 Normal tea 

Epithelnl cssts + sioti. 

Pu* + + + J wh.c. 

Ohfuns. per oi tom. 

( Protein 

1 S3 ragxn. ^ 

Chlorides 

j 4S0 mam.^ 

Kshn — 

No mslsnsl 
psrssite*. 
Sterile 

Kshn — 

8 125 w bx. 

pcrcu. mm. 
Polymotphs. 

«5% 

Una, 

144 mam.% 

^ + + + 

+ 


+ 

Blood + + + 

1 AltRsnin + + + 

1 Blood + 

Grsnulsr cuts •)- 
Pus + 

Obguns 

— Not done 

L 

No mslsnsl 
psrsiitta 

Sterile. 

Kshn — 

3^^00 w bx. 

perctumm. 

Polymorphs. 

Ures, 

145 mgm 

1 SoasT 

1 Hi rngm. 


Cast 2. 

L (Bntish) aged 35 Inoculated with yellow fever vaceme November 

L Admitted 10 242 after 3 day» illness and died on 13 242. The results 
I of the autopsy findings and the moculstion experiments were similar to Case 1 
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amoebiasis with special reference to treatment 

Wi 

A, R, D ADAMS ijjcc.p^ ii.T3i. 

Lfropoo? Sekool qf IhypKol MuHam, 


InfcctioD^wiA number* of men ovcraea* are being expotcd to 

the eitiKr h fastolytua under conditicma particuUriy favourable to 

paraaite in them. Some of these men auffer from grosa 
to be “noebic dysentery, others give no auch history but are found 

conmbm nf ^ rotitme examination of the stooU. Of thcae latter case* many 
* vanctv to their mfeatation, but other* suffer from 

’^'rtnch Lp^t indetcnninatc digestive and abdoramal disturbances 

amocbiaau. These cases constitute the 
the nature f h there are two schools of thought regarding 

iroAm A ° P««iti*ation One, represented largely by Continental 

that m (Reichenow 1937 WE3^PHA^ 1933X poatulatc* 

certain Parasites hve in the lumen of the gut, and only under 

“ «hoTt, invade its wall and produce lesion*. This school 

infection normally a commensal one which may become 
gemc and i *chool hold* that every E hstofyuea infection i* p*tha- 
nat le*ion* arc mvarubly present. They coimder that it is the 
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tac, the >he the nuicbcr ud the dntribuuon of colome* of £. kisto^t ii 
the Urge bowel which deterrmne the petcncy of the cGracil numfrUf 
of thnr presence In sapport of this ticw there it eipeiinieotal cruIeDai* 
no ftnm of E kulol^itca u non pathogenic to animals, although there 
be tome Tariauon in the virulence of different strains of the pan*te. Tb 
virulence of strains In cipenmental animals has been enha nced bj opJ 
snbpaasage and massiTC infection (Melextt and Frye, 1937 Finr ai 
SwAJmwEXDEa, 1935), and it may be that where rapid tubptasafe ocean a 
man for example under present conditions in the field, a sunilsr enliiiYaad 
of virulence for him may result 

Whichever view one favours — that aasucmng normally a lumen Infaw 
by a parasite which may titer its habita, or that which regards the peas 
Invarubly as pathogenic from the start — it seems to me Improper to nqlsi 
a detected infection with E kuiotytua until dimcal nuuufcstatjons nnie th* 


appearance. To do ao u to condemn many patients to subsequetu unMCOBI 
ilhhealth with the possible de\Tlopmcnt of s major disaster such ts tn sffotic 

hver thsccss. Furthermore, such panents, under insamtary condidoos, tie Wt 

to disse m i na te the infections to others. 1 tbertfore think they 
regarded as latent cases retiuincg early treatment and should not be 


or Ignored. 


To discover these infections neeeaaitues rouune repeated Bool 
tion. Whik this measure u obnoualy unprtcticsble in the cut of emy cos 
who baa ser ir c d abroad, nevenheleas It can and should be doM in the eaje« 


ill men under observatioii in hospital whatcrcf the reason for tbor prtier* 
there The number of pathologists and techmdans really cooq*^ * 
examine stools for protmoal iaTcctiosu is remarkably smalL Thcrt tf 
tendency for the professional mlcroscopist to think that after a cyst of r*a 


and possibly a few amoebae, have been pointed out to him the (fisf**** 
the presaice or absence of an Intestinal protozoal InfcctlDn b a simple oaes 
Thb ts by no means the case and, as pointed out by Doanx (1917), a 
apprenUceship of some months foOowed by regular practice o 
r^ cfiiciency in the direct mic rosco pi cal cxaminaUon of stools. It 
of this speoiliifd trauung which is respo nsi ble for the unfortunate 
so frequently encountered m the Investigation of cases of colitis. TTiot* 
to be some general agreement that repeated microacopical exsminatKO “ 
stools IS a satufsetory method of detecting an E hstcfytua gut Infestats*.^ 
that employment of the vsnoos coo ceo tr su on techniques and cultural 
available docs not so materially increase the chance of finding psi**^ ^ ^ 

too scanty to be seen nncrosoipicalJy — that they are worth the time »p*® ^ 
them. Crilg s complement deviation teat » rarely done m tlas 
view of Its complication and of the difficulty in preparing a satofsetory 

Before turning to the pr es ent of amo^c dysent®7 ^ 

be profitable bnc% to consider the stagea by which they have beto 
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It Nearly three centunes ago ipecacuanha was introduced to Europe from 
South Amcnca, and it then became widely used with varying enthusiasm for 
the t rea tment of the dysentcnc disorders For example, m 1853 Docker 
recorded the remarkably successful treatment of dysentery among troops in 
Mauritius with large doses of the drug (GO to 90 grams by the mouth two 
or three times daily) and the resultant fall m the annual death-rate from the 
disetsc among them his successful method of gumg the drug rc-populanzcd 
Its use m India, In 1817 Pelletier and Magesdie had isolated the alkaloidal 


vomitmg pnnaple, which they called ^mitine, from ipecacuanha, but subse- 
quently ipecacuanha was found to contain Hw alkaloids three at least of which 
had been extracted together by Pelletier and Macendie, who thought them 
t smgle entity It was not until the early years of this century after Entamoeba 
fartofyhea had been identified and its significance as a pathogenic agent had 
been recognized (Schaudcnn 1903) that ipecacuanha began to be employed 
' on a rational bans as a specific against the parasite. Some differences of opinion 
then arose, as to the relative values of ipecacuanha and of ipecacuanha nnr 
f mettna m the control of acute amoebiasis. Veddeh (1911 and 1912) auggested 
j after a demonstratioa tn vttro of its amoebiadal action on frec-hving 
^oebae of the Umax type, the employment of the alkaloid emetine, m 
imoebiasis. As a sequel, Rogers (1912) unequivocally showed the 
5 specific action of hypodermic mjections of the soluble salts of emetine m mtes* 

' Ever amoebiasis. At the onset of the first Vi orld War emetme 

■ ^‘“‘^Elonde by mjectioa had become firmly established as the most rapidly 
^ method of control of acute amoebic d)‘sentcnc infections of the gut 

^ tmoebic lesions in other tissues, a position from which it has not so far 

cen displaced. But it was fully recognized and has tmcc been repeatedly 
that emetine injections aloae would not eradicate a gut infection in 
man mmore than about one-third of those cases treated with it (Craig 1934 
the figure between 10 and 15 per cent.) so further efforts were made 
° d other preparationa of the drug more certain m achieving this end. 

j ^ DD Ma prepared a new compouDd, a double iodide of emetme 

tued suitable for oral administration. The following year Dale (1916) 

B L to treat ten cases of amoebic dysentery prcnously given emetme 
producing Btenlization. He considered six of these probably 
cured by the coune, two were not cured, and two were unable 
10 wrthttand the fuU 

course of treatment owing to the nausea, vomiting and 
j ^ mduced by the drug Dale concluded that the drug was of con- 
, * therapeutic value and also might be of tise prophylactically Low 

n« (1910) a few weeks later confirmed Dale s opinion of the thera- 

Value of E.B I after usmg it tn three cases of amoebtasu All three 
tif their infections, and Low and Dobell were convinced that 
by mouth was far more cfficaaoua than emetme by mjection m aterihamg 
0 gut infections of latent cases. Since then E.B L has been ext ensiv ely used 
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ud todi) It M rtgirdfrd by mtnj EogLuh troctcn cs i thm*todior a t!i 
eradicadoD of E izstolytjrt infecbotu. Amonff farthw preparatKBi of era 
for oraJ idmimftmion whtch have bero ined aod vhich ctiD hare •ooiodleES 
are eijwnne penodtde, introduced bj MumNDtu in 1923, tnd anmwtati 
combination of the penodide* of emetine and the dye aurtnun, xHtiedDCtie 
1926 br W ni v net and MxmMiAte. 

lo «pite of the choice of cmcooe compounda available, it appean thnio 
case* of anioebiam are not atenlored of their mfcctionj by the aoaateO' 
poundi akme lo whatever form and for how ever long they may be fntJi 
In thij ctuatKm it b ecom ca neceaaary to seek other dinta 
therapeutic tenon on the parasite* and among these bismuth sahi are 
to heid a place. Bismuth anbnitrate has long been u*ed in the ontne*^ 
amocbxasis and, in pamcnlar jAMta and Drm (1*^) coftsidcred h tsk 
effecu^ iQ eradteatmg gut lofecuona with E kulcJvtten m Panama «hei pc 
in very large doses, either together vmh emetine or even alone, Tbor*^’ 
no means unireml coohdence m the virtue of tusmuth salt* m tbs otTcon 


though thcT are sdll much used. 

Sundry tyrahetic arsenical cotupounds for oraj admamgatioo * 
ranous ucae* been advocated as erorting a therape u tic actioo oo 
amoebic infection*. Of iheae,rtOTaf»ol and carbaxsooe hare been meat 
in the paat and are in use today Mascsocx (1923) repemd a tip»d«»s* 
atoTZTMl both on E coS and on E infecnons and eJa^^ 

itmhxed three esses of the former and ten casea, both acote and 
the latter paraauic mfcction by thi* drag alone, albeit the treatment ba^ ^ 
repeated in some of them. Other* rince then have not been so 
snceessful with stovarsol Carbarsone, advocated by A.viA»cct and 
(1931) as a specific for amoebtaaia, was onginaDy prepared by EBSLtt*® 
chenucaBr u somewhat cmilar to storarsol, bat is taid to be Ie*s tost ^ 
use uj drsentery u ahernative to though Amencan w or k ers b«Ben ** ® ^ 
more effective than, atovaisol. and they have pren u not only crtBy ^ 


a retenlioa enema (Aimotscrt and Rxed 193-1), 200 c-c. of a 1 per cent- 


tn 2 per cent, sodium bicarbonate being employed for this purpose. P 
There r enmns one other type of drug whjch Is generillv 
possess therapetitxc propertie* in case* of amocbiasia. Sodium 
sulpbonatc, cantaming just undo’ 30 per cent of iodine, wa* mtnjduff'^ 
the treatment of amoebiasu br AICKLCt* and Mevr (1921) and 
under the trade nanx- yuren 105 (now chlnmfbn, BJ*). It can t* ^*^11 
the mouth or can be os^ in eoemata, and is almost noD-toric. Mu^*®**^ 
and Mowm (1925) first repotted on its cembtned oral and 
cuuntiy and stated that it gave aatufactory reaafi* in three cases, 
a p p ar e n tly stenlaed of their infection, but lets aatisftctor) resuto m • 
case incompletely treated with h nbldi ws* tnhsequenily cured 
ChmiofoD under ranou* trade names ha* tmee been accepted a* 
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considertblc value in the therapy of arnoebiasts and it still rnuch used , Craig 
(1934) would appear to regard this drug alone, when given both by the mouth 
and m enemata for 8 to 10 days as adequate to atcnlue roost cases of araocbiasia 
if not of long standing and With a history of many relapses. Since chiniofon 
was introduced, two somewhat similar preparations ha\c made their appearance, 
Viofonn (1933) which contama near!) 40 per cent, iodine, and diodoquin 
(Hummel 1939) containing over 60 per cent, of iodine, can be given by the 
mouth, but arc too imtant for re cta l use and these compounds arc advocated 
m the treatment of amocbiiata, particularly by American workers. 

On conudenng the value of these v*anouf drugs each of which has bad 
vigorous protagonists rt la evident that none of them can be regarded as 
, in&lhblc m aterilmng a gut infection with E lastolytua though there is evidence 
, that each of them may contribute somethmg to this end. 

Ncvcrthelctt during the latter part of some years personal experience of 
j amocbiaaa I must confess that until very reccotlj I had thought that the treat- 
j ment of a gut infection with E kuloIyUca, in all but an infimtesimally small 
proportion of cases, had become i matter of simple routine, If the case were 
acute a few preliminary mjecuons of emetine arrested the attack. Then a three 
J^ks blunderbuss assault on the parmsites with auremetme, stovsisol and 
bismuth submtrate by mouth, and retention enemata of chmiofon, or with 
tty other combination of wmilar drugs eradicated them with almost unfailing 
i^ultmy Of many hundreds of cases treated m this country I can recall 
but very few requiring a aecond ur a third such course and only one which, 
** I»r ta 1 could follow it, proved completely refractory to trea tm ent In my 
view the actual preparations of the drugs do not very much matter I think 
was the period of time over which a nunaber of drugs were given m concert 
bat produced the extremely sausfactory results obtained. For example, I 
®y«u have used auremetme because I found it easy to administer being unlikely 
cause nausea and vomiting but I do not hold any strong opinion on its 
*^penonty or otherwise to E.B L 

year I first encountered a batch of cases just arrived from the India 
, theatres. These cases, aome thirty in number on arrival were bed 

“cu, cmacuted and passing frequent atools containing much blood and 
and many amoebae They proved largely refractory to the usual 3 weeks* 
, , treatment m that, although their general condition improved remark- 
7 during it, they were not stcrilixed of their infections and aome actively 
^ p aed within a few days of ita completion. Repetition of the course on several 
but ^ ^ produced stenlixation of the infection m many of them 
^ hopefully treated. A similar state of a&ira has obtamed 

^ many other cases smcc arrived from these areas m particular It is only 
er prolonged repeated and intensive courses of tr ea tm ent with varymg com- 
Inf drugs that a proportion of them so fiir have been cured of their 

the residue arc st^ infected despite any course of treatment I have 
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been «b(e to derae to d<te, 71>e*e tratmenU hire lodaded tmoog Akaib 
onl adtrunutr atrori of ndpHagomldjoc and of mfphasocddme, and nsi 
idmmmntwn of compound* jd cod Jiw oJ, »nd of recal re tEta i 
eoetnat* of mepaenne hydrocWonde. AD produced temporary tm e faige . 
but none ahowed endence of fpeo6c ictron on Um caontfre panstc 

On loqoJry I am ttruck by ceruio factor* trhjch appear to me to die 
entate tbe*e intractable cue* from the more amenable caaea I hid prenen!! 
encotintered. The mdindtul* have been treated mth repealed naBins 
(tweJre injection) couraea of eroetuie, and in many no other trea uncut b» to 
given for adequate pienod*. It ta uniaJ to find that they have had frtanfcba 
300 injectiona of emetme hydrochloride for their recurring dyaentenc isei 
over a period of from 6 montha to 2 yean or more, and that each BXctrf^ 
coune haa been foDoared by a fcasening period of latency before the aieni^ 
rciapK occurred. There appear* to haw been a Uck of apprectatJoo of 
that emetine alone will only occanonally eradicate an amoebje dy»cntencito 
oon, and ihi* m ipiie of the teaching of every recogmxed authofitT 
beginning of the U*t war I feel h ahould be better recog ng ed by die p 
fetuoa u a whole that tweh-e injecdom of emetine are a mamDonJ, 
a routine, number for the control of acute loteaunal amocbiaaii and th*ti^ 
few iDjectiott* thD uauafly trrett the acute attack. There aeem* to oew® 
reason for conttnuing the injeccoo* beyond thi* poini, and oooe for njcol 
them unien the lofectioo u allowed to ren not. 

TTiere are two earplanauona of the inrratability of the infecdtaa. 
ibe»e iDcn are a aelecied popultDon infected with an unaaially niotoi 
renttant paraauc or *a I mjTKlf chmk, they have been ciceaaiTtly dcaed ** 
emetme long after it *hould hare been pUmly evident that Un* drus ** 
sterilae them and their parasites a* a result bare become even meet it****' 
to the action of the drug, , 

It may weD be asked why they do not readily yield to the auortfii^ 
other drug* to which they can be aubjected. The answer to thi* quotto 1 
only supply by fuggcftmg that at present emetine in one form or anertto i* 


enenaa] basis of any omformly effective treatm ent of mtcstmsl amcri**** 


gdc 


that an infection made resistant to tlua drug is the lea* amenable to ssf 
of the drugs now arailable. ^ 

The unpleasant fimt remama that there is an ominously Urge 
chronic rehpsmg cases of amoebiasis retunung to country 
more satrsfactory treatment is demed that number u going to swtD to 
pr o porti on* with a further IqpKy of chronic post-dysenteric cohtj* m 
of Pcnsiom hospitaU m the post-war yeara. j 

I find It extremely depressing to encounter tins Inflar of csw 
intractable coCu* now steadily adding to the number stiD left *ft^ ^ 
war The urgency of the problem of the treatment of arooetuc dysci'^^f^ 
of the aroidance of lU aeijoelae se e m s to me an even more tenaat c“ 
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the determination of the optunura method of treating malaruu Malaria in the 
mdividual csually tt early dealt with and within reasonable tune is over and 
done witL This is by no means the case with *c\'crc aniocbiasis which^ even if 
ultunately eradicated, may lea\'e the individual subject to chrome ill-hcalth and 
imable to earn a normal hving with the accompanying mental, moral and 
phyrcal dctenoration such a state entails 

It seems to me that the whole matter of the tr ea tm ent of amoebiasis needs 
a new approach, and that there is httlc likelihood of progress until some funda- 
mental experimental wort is done from the chemotherapeutic aspect. The 
mtracaecil infection of ammals has done much to facflitate the maintenance 
, of strains in creo and with thm technique it should be posrblc to make the 
, mrcstigation of the action of drugs on E fustolytua less empirical and more 
scientific, English workers ha^ not been conspicuous m the field of amoebiasis 
durmg the last doxen years and the time is opportune for them to get to wort 
now that the raw material, unhappfly is so plentifuL 


Summary 

1 It u adnaable to regard every inicsunal infection with Eniamexha 
histdytxca as pathogenic. 

2, It follows that every detected infestation should be eradicated as early 
•s possible m the interests of the patient. An additional incentive to eradication 
IS the posabihty of the dissemination of the infection to others. 

3 Emetine has a more specific action on this infection than any other 
*vtilable drug 

4 Emetine alone by injection will not sterilize an infection m more than a 

of cases if it is given unwisely the infection becomes resistant to 
drug m all forms and less amenable to any trea tm ent, 

3 Therefore the use of emetine by injection should be restricted to the 
control of dmically acute manifestations and the amount necessary 

to achieve this end should be given. 

3 The eradication of a gut infection must be attempted by the use of a 
of drugs mduding emetine preparations all of which have some action 
[ ^ infection. These drugs should be given together on the grounds that 

^mbined effect is greater than that of any single drug alone and they 
j ” given as early as possible over an adequate penod- Eipcnence has 
of ® 3-weck penod of such treatment ensures a very high proportion 

m cases not previously repeatedly treated lubcuratively 
When unsuccessful m sterflismg the infection the course, with, possibly 
“^nges in the preparations of the drugs used, should be repeated on several 
ccewons as requisite, snd without delay imtil the mfectioo is ultimately 

eradicated. 

8- There is tn urgent need for fimdaiDental investigation m order to 
e the testing of new dnigs m amoebiasis more scientific and less empmeal 
^ithisbeenmthepast. 
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D«cOTwa\ 

Lt -CoL W H Hftifmm In h» eictJlani oddrm, Dr Aj>^^ 
drawn atteoDon to the aerwty of the problem wiucli we are faemf 
and wiuch teems likely to orafrofit us m this cotzntry after the war 
problem will undoubtedly increase if it is true that eror ukDvhI®! 
stools are found to contain Emiamoeb* kxsiolytita should be reyardfd so^*^ 
and gcvoi a course of treatment which at present in the case of a sokfigtf ^ 
adrahaton to boepital for ae\*efa! weekt-^or I doubt if it would b®^^ 
practicable in war tone to hospiialite ercry lo-caBed beahfay carrier 


stools are prooouxKed clear Furthermore, m my eipencnce, on 
of tbear stoob after a mooth haa elapsed not all such cases hare bee* 


to be cfcsrcd by s 3 weeks combined treatroeni. . 

It seems fantsstw m these dsys of briUiant progress m other 
therapy that emetine, whose parent, ipecacuanha, was employed 3 
!» m the treatment of dyaenterr should stfli be the irtost potent dmi 
j„ 1 _ , 1 .. - ^ -- .--t-..-.. tk., •fiTI he no •“** 


dnpossl m the treatment of irooebiaais and that there sbouJd tdll be ^ 
drug whicb j» s^bsfsctoiy when grren aWe VkTiov I kamed that ^ ^ 


ig wmen » smjsiaciuij vdcu ' A tff* 

.. J going to speik on this subject I hoped that today we might hear “ 
form of chemotherapy bat our prcsciiptiOQ still has to be rtp. onffltf- 
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At the mSitary hospital where I ha\e been ^\' 0 ^klng \\x ha\‘c to contend 
with patient* suffering from chrome amoebiasis, most of whom ha\c been 
mvihdcd home and many of whom have alrcad) proved refractory to treatment 
in other hospital* m this country Often, aa Dr AoAiis has taid, these patient* 
arc waited and bedndden with perautent diarrhoea, their stools containing 
much blood and mucu* and many amoebae They ha>c usuallj been under 
almost contmuou* treatment m hospitals for man> months and sometimes 
for u long as 2 ycara. One tometimca obtains a history of imtial treatment 
with mjections of emetine alone, particularly in cases dating from 1942 in 
Banna, where condition* appear to ha\x been very difficult. Some men for 
iwancc, had to attend as out-patient* for injection* of emetine at hospitals 
whose beds were full 


This IS not always the story however and some of our worst cases were 
gwen full standard councs of trea tm ent from the start, receiving emetine 
L chmiofon retention cnemata and stm'arsoL I would not rush to criticize 
the wiy m which cmetme ha* been used by the medical officer* who have 
h*d to treat some of our patient*. I have teen them become acutely ill during 
the course of a 21 day* blundcrfaut* treatment, and ha\T my»clf m desperauon 
given mjection* of emetine m order to reUc\c them 

feelmg i* that m the case of many of these chrome pauents it might 
been wiser to have invihded them home sooner Occasional bowel 
ttp*ct*, presumably mfecti\e in origin arc common enough m the healthiest 
of Europeans out East, and it appears to me that secondary infection* may 
^ pfry t part m preventing the re co vety of a diseased bowxL 

I would like to say t few words about the general treatment of these cases 
I feel that they should be given as full a diet a* possible. Secondly 
great paticnee ha* to be exerased in treating th em. A cheerful ward 
*i*tcr 11 a great boon as, psychologically men who have been m hospital con- 
for many months and had repeated course* of treatment without 
tend to reach a pathetic state of depression and to gi\e up hope. 
Many of our patients have formed their own idea* about the correct 
treatment and many ask for emetine mjections as soon as they reach us, and 
^ ®o*t sceptical about any new form of treatment. A dramatic improvement 
I) ^ cases has a most uplifting effect on the morale 

I UK whole ward and, I might add, on the morale of the medical staff 

^buch of this year the well-knoTvn standard tr e atm ent had been 
With T* i^ijcction* of 1 gram of cmetme daily followed by E B I together 
chuuofon retention cnemata for 12 days, and lastly stovarsol or car- 
ne 4 gram* twice daily for 12 day* In March, General Biggam asked 
thii with Dr Adasis 3 weeks course, and ivc did not find that 
iverpool treatment had any advantage We treated a sene* of seventy 
mty four of whom had been mvabded from India, givmg thirty five 
iverpool course and thirty five the standard course. Of these seventy 
‘^"Cignt Were apparently cured and of the re mainin g tw e n ty two sixteen 
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of Trhjcfi were from Indh, twelve unproved but relap*ed tfter * few dm t 
wedu »nd ten were unebanjetL 

I tro iorry to nr that nxteen of ibeae twenty two patjorti «io fn 
not cured by one coorae had been given the Larerpool treatroent MyfetE^ 
» that tboe figure* may be unfiur to Dr AntiO a* there If ratber a tgfrs r 
for a tocdical officer when adrorttiog two ca*e* to try the newer fom cf tat 
ment on the aeverer cate. I thmk, though, that in the Lnnpool ccrowecr 
be a bad thmg to iIJow pauent* to lea\-c bed on the alternate dap wkae 
retention enemata are given. In tin* 21-djv conrae bitsmth cobtotii 
given thrcFugbcut, mlh auremetine on the odd day* and woratiol, tnpdv 
with chiniofon mention enemata, on the even day*. 

Id addition to the drag* deambed by Dr Anou, with the 
of diodoqume and mepaenne, we have tried extract of kurchi bath, kei 
bismuth iodide and aho rtilbarmdioc without fuccets. kNe hare tbo 
•ulphaguamdme and fuconyl anlphathiarole (fulphanmdine). The bno* 
parbcnlar rebeve* the nroptom* ui manr caic* but doe* not ippcxr » jhc 
the amoebae. 

In May of tha year we had two patient* who were cnocajly iD, fid 
of them di^ He had had intermittent diarrhoea tincc Joly l&O o S3 
and bad been admrtJed to an E-.M.S boapittl m tJu* country m Jaat niT 
w^ thought there to be «iffenDg from baciUary dy»enttTy and unpretes * 
Julphaguanidme but rehpaed after a few day*, when amoebae were fe«** 
hn ftoob. He wa* truaferred to u* a* he had not responded to tvthe cc 
oott* of emetme. On admuaion he w*» 4 ttone under weighl tad was 
m ftooi* a day with blood and mueos and onmerou* amoebae. He 
of almoet pertwent coGckv abdonona] pom. Hu abdommal waD wa* 
the hrer rfgc wa* palpable and lender and there wa* tendetne** 
whale eonr*e of the colon wfueb appeared to t>e tiuchened. There ** 
leucocvioei* of over 15,000 W B C per c.mm., but acreening of the 
revealed no ibnormafity Thi* pabent went downhlli in apite of trefi®*^ 
He wa* transfiued. given two couiacs of Liverpool treatment and ta 
of emetine but doeloped ngn* of geoeraJ pe n to ni ta with free Sad a 


abdomen and died. ^ 

\t poatmortem exammanon the peritoneal c avit y contained 
There mere numcroo* adheaion* and locnC of thick pu*. Tbe w*B ^ 
rcrtnmal 6 mebe* t£ iVtnai tad At whete «f the Ui^ berwd w»* ditt 
ttnekened and rigid end the mucooa membrane wa* *lmo»t enure ly 
The necrotic proecs* extended m place* deeply into the t m u a ilar bjtr ^ 
wiD and namerotu p crfora&oo* were present, tome being »e*Jed ^ 
omentum. The Ever wa* moderately enlarged and eootamed two 


•bKoae*. 

Meanwhile the second of theae cases wa* *l*o gomg downhiB. 
been mvabded from India, where he bad been m hospital almost coo^*^^ 
tince 1W2, and had had repeated full standard co u r se s of trestmeBt 



D1SCOS5ION 


247 


sttrL He hid imvcd home m December, 1943 but in spite of two coune* 
of treatment m another hospital he had shown no improvement and was 
transferred to ni m April 

He agam wes cadietic and pyrcnal with persutent aljdommal pain and 
some twenty foul stools daily, containing blood and numerous amoebae. His 
colon was exquisitely tender and appeared to be thickened throughout its 
length. Sigmoidoscopy was impossible owing to pain, but we obtamed a 
■new of the lower part of his rectum, which u realJj all that one needs m these 
esses. It was alrnost covered with patches of ulceration, the mtervemng areas 
of mucous membrane appearing injected and oedematous. There was a 
Icucocytosis of 20 100 W B C per c.mm. In spite of six daily mjcctions of 
1 gram of cmetme, followed by a Liverpool course, his condition detenorated 
We asked the surgeons to see him with a view to appcndicostomy or ileostomy, 
hat they did not think that he would survive an operation. He appeared to 
be moribund and required repeated administrations of morphia to reheve his 
pam. At this stage he was seen by General Bicgam, who suggested that we 
•hould try pciucilhn. 

We did so givmg him an initial dose of 1(X) OOO units intramuscularly, 
followed by 33 000 units 3-hourly up to a total of just over 1 000 000 units , 
24 hours after starting the pemciUm he was free from pam and apyrexiaL 
After 2 days he passed s formed stool for the first tune m 2 years. He rapidly 


pot on weight, but amoebae were stiQ present m his stools and after 2 weeks 
was a recorrcnce of diarrhoea with blood and he was given a second 
^wuse of pemaUio — this tunc 2,000 000 units Again his stools became 
^^onnally formed and we found on sigmoidoscopy that as far as wc could see 
tis sigmoid and rectum were now normal This time the instrument was 
P**»ed without any difficulty We then sent him for a month s convalescence, 
od though he felt fit on hii return amoebae were agam found m his stools, 
'Ve then gave him another course of Liverpool treatment, after which his stools 
Were negative and he is now st a convalcSOTit home agam for another month. 

e has put on 4 stone m waght. Wc have no doubt that this patient s life 
^ saved by pcnicdhn and since treating this first case we have given it m 
a dosage of 2,000 000 units to other sever e cases again with dramatic responses 
We have not been able to demonstrate m the laboratory that pcmcillm 
tny effect on EntayTw^>a htsldyUca but it seems reasonable to suppose 
Its action m thes e cases is to combat secondarily mfectmg organisms. 
o«»nd*ry mfectioo must surely play a part m these sev er e refractory cases 
With palpable tender colons m whom gross ulceration can be seen on sigmoido- 
•^PT Any of the bacteria present normaDy in the frcces can gam access into 
e bowel wall through the ulcerated mucosa, mcludmg numerous strains of 
•^'^Jtococa and staphylococci, many of which arc pcmcillm sensitive. With 
object of combatmg some of the pcmcillm resistant organisms we now 
8^ s course of sulphasuxidme m conjunction with it, and usually give a total 
of 60 grammes by mouth. Our course of tr e atm ent now for these 
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•evcre refractory c»*e* corajm of wtlpfawcQdme by mouth tod pta kh 
mUamuacnkriy fotknrcd by t staodard anb-tmocbic coum buthis tcme 3 
wedu. We hire »ecQ marhed itnpnrremcnt on tigmo^doacopy after pendb 
pren ilone ^Vha^ they art fit for conTUleactuct wc atod our pab^ mr 
for a tnonth, after which they return foe another ngnioidoecopy and eoa- 
ifiataan of the atool* — tre u*e a amcanntjon method and eimu ae dta 
apeamcoa taken on aUcmatt daya. la obe caae tre hart had to repot 
aecottd part of the courae, but we fed that the attack on aecondaiy mfecM 
hai rendered the acrwe refractory caaea more amenable to treawnatt, wi 
thoae drujfa whrdi bare a apecific action on EittarHOfia 

May I mentron tme further ca»c I ttcenily treated with petocSIia * jd 
who had 18 nxmtha hittoty of okeratrve cuTiti^ which wu dbgooaed if 
atpDoidoacopy and banom cikeina. I gare her a courae of tulphaam£i* 
and pemcUhn, and 2 wedea after fiiuahing the courae I aipnoidoacoptd in 
again and found that the mucoua mcotbranc of her rectum andwgnwidw* 
normal She may juat have been a ludey caac-, but from tha eipo*®* * 
thmk It poowble that peoiciUin may ptore hdpful In the treatment of cinoc 
ukemiiT coUtu. 

I hope you wiU forpre me if I end with a few words in comic rrfrt J 
wik aaked recently » renew a year book of modem Ueaimeot for iWt ^ 
was amused to read the following at the end of the c hapte r oo ukemrye «£» 
“ To sum up the ireatment of thit disease, the raostdasportant points sr* ^ 
following Number one, make sute of the ditgnoaia. It is very easy » ®“* 
a case of amoebic dyaemcry and treat it u ulcerahre coLtis when sD ik»» 
needed u a few doaes of enwtme " 

The PieaMent Elr Harold 8 coU First, 1 would like m congratuh^* ^ 
AuAiB and Colooei HAOcaiATW on a roost mtertailng eiposiDon rf 
Yicwa on and expenenett in the cteatment of amoeboais. As I>r Aiw® ^ 
said in hia paper the treatment of Urn condition is largely the 
of the use of ipecacuanha — and what a foKUiaun; history it is. Dr Aw* 
In the tune at his disposal was tWe to pvc os but the bafot 
May 1 add one or two more facts for my time too is Itouted by out 

10 nunutca ? 

Ipecacuanha was incntiooed as ioo|; ago as 1625 neariy 320 5 ^* ^ 
in Pnic 7 U 5 i Piifrj*u$ It wai brought to Europe from Brazil m 1®®^ 
was used m Imha from 1600 onwarda. Ipecacuanha was the so-cnlW 
remedy used by HELvmui tn 1630 and he was much helped and 
by Lwu XIV who you will r emember was the one to sobsldiic »®“ 
to purchase Talbo* i Secret Remedy for Apic — cmchooa. ^ 

As Dt Adams has told us, Sccttt Loam pvc it in large doso ® ^ 
patients m Msunuus he reported tins in 18S8 but be had been u**< 
the previous 10 yeari. He, however was not the first for Paikes m ^ 
bad been pving as much u 60 gram doses m 18+Q Nevertbcless, * 
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ibll being tpoken of t» a ' new remedy for the treatment of dyientery” 
m 1855 Three year* before this m 1852, Hospel, a French physician, was 
giving it for hepatitis and Uver abscess, and between 1852 and 1862 Dbliodx 
and Saviqnac treated many patient* in the Na\'al Hospitals of Rochefort and 
Toulon and recorded that ipecacuanha was as specific for dysentery a* 
qumme for malana ” A quarter of a century later Norman Chevers and 
Maclean were giving it empmcally in hepatitis to prevent formation of an 
labscess and it remained empirical till Rogers m 1902, by showmg that hepatitis 
Iwa* aecondary to amoebic dyscnteiy changed the empirical to a rational uie. 

Next, to prevent vomiting the emetme was removed and tpecacuaJOia 
|noe emettne was tned, but proved disappomting and only later in 1911, as 
Dr Adams has told us, did Vedder show that the benefit of usmg ipecacuanha 
in dysentery was due to the alkaloid which had been so carefully abstracted 
Dr Adams and Colonel Hargreaves have spoken of other drugs One 
[or two I hoped to hear about were not mentioned- If either of them has tried 
bt one would hke to hear his experience* with cone*sinc, the alkaloid from 
kurchi or tebcherry bark, BoUrrrhena antidytenUnca also the Chmeac 
remedy the teeda of Bructa jewamca which seem* to have met with such 
mcccas m some bjuda. This, under the name of ya tan tni, has been used 
m China for 180 year* at least and neariy 40 years ago in 1905 that enter- 
pnamg firm, Burroughs Wellcome & Co had a tabloid prepared from it 
under the name k5-sam, a synonym for ya tan tru I do not know whether 
the tibloids were successful probably not, for two reasons. First, because 
one doc* not hear of the tablonii now second, one would doubt it on c prum 
ground* because the best results seem to be obtained only when the whole 
•eeds In their cspaules are taken- Liu reported success with it m 1937 and quite 
recently another very favourable report by Wu has appeared m the Cfanae 
Journal for December 1943 It i* given in the foUowmg way On 
the 1st 3rd and 5th day* twenty seeds m their capsules by mouth three times 
s day and on the 2nd, 4th and 6th day* twenty seed* are soaked for 2 hours 
m 200 c-c, of 1 per cent. NaHCOj and administered as an enema to be retamed 
^fter a wsahout. The clinical results were noted tnd correlated with sigmoido- 
scope appearance* m twenty five pabents whose ages ranged between 11 and 
^ years, some acute (leas than 1 month) and some chrome (op to 7 years 
duration) He says In nineteen of the twenty five, symptoms cleared m 
*to 5 day* and the entamoeba could no longer ^ found m the stools. The 
™cal lesions healed m 5 to 10 day* in are patients and withm another week 
™ seven more. 

Three other* are recorded as improved, symptoms abated and the 
entamoeba disappeared but m one patient in poor condition the symptoms 
’^'^urred 3 we^ later another a syphihtic, feeling better refused further 

^reatment the third suffered from bacillary dysentery also and the local 
**icin* did not clear up till this, too had been treated. Three arc returned 
** feihirea, but m one of these the bowel symptoms cleared up though^ 
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the fcTtr contmued, • Imr tlnctM w»s found tnd tmetme firco. Tl« 
pitieot* have been foDcmed op tnd Dr Wo tep ortt Fire h»d foimad 
but htd left hotpital only t few months toother htd been oct 18 mflcfa. 
two others for more than 2 yem> and eleven for more than 3 yem ml U 
remamed well. Two relapsed 3 tnd 6 we^ respectively tfter dlstla fp 
oec of these wia tgun auccesafuUy checked hr ja tan tzu. Tone dSaa 
negligible eight pooenu compbined of luuiet tnd fenar TOCB tt il t 
few had tbdominal discomfort or actual pain (but this may hare been 6i 
to the dysentery as much tJ to the dmg). 

I do not know rf these tends tie difficult to obttm \f not, I wooderf 
tny of the dmicuns here can tell ot hit eipenence of their use, or why t tsf, 
tp p a i tn Uy so tuccessful in some hands tt leaat, has not been mote «ilr 
tested. 


Brlgadln Robert Mett fn the estem Commaiid we hare been oyaJr 
interested m etodyrng the problem of the treatment of aroo^oc djioioj 
put before ui so admirably by Dr Adsms. We hare been utstmg djwotaT 
patients »t two of out mihtary hoi^tals from the end of Jr Jtry to ffi* of 
of September this year when our beds were tuddenly rapured for 
reasons and we had to transfer all our patients to the Lt v cpoo l SchooL Ftf 
we bad to consider what we were gouig to lav down as a standard of tea*o> 
able cure. We deoded that we should fire a course of the phaieiarr^ 
medler of drugs, u already cuggested, and then send the patk^ » * 

Red Cross coortlescent home for 10 to 14 days, where they would tttnre* 
tmneed diet, Ther would then muro to boapnal when thesf siool* eiff 
examined again and they were ngmoidoscoped to note the effect of the cfeo? 
from bo^tiL If the stools were positm they were grren a repeat ca uQt* 
abore oimg six cyctKius of I gram emetme, aurtmetme, or cnstitie teeno 
iodide. Agam they were sent away and examined ou return. 

In the unsu c cess ful cases a course of tulpbaguatudinc m large doses ea* 
if itfll intractable, a 7-day course of 37 gr am mes of tulphasocddlM was p™* 
We considered that if the stools remained negatrre and the 
a ppe aran ces were normal and scraptngs p ro v ed negatrre after 14 da p ^ 
itay on ordinary dj« at a cocraleaceot hospital, we had obtained a reaw®®* 


cure. 

, Regarding the reaulta of sutpbasucadine, out of fifteen cases trotra^ 
abort u a final effort there were seren complete fahires, ooe appeared rt 
cured, while seven were trantfetted to Liverpool Yesterday I dis^^ 
that of these seten, two had relapsed and fire remained under treso®^ 


SulphasDcodine did not bold out moth hope, ^ 

Talong tins standard of cute, we found that oat of ninety-five 
bad receded treatment orer 9 mootha ooly forty (42 per cent.} 
to duty twen ty hare been urvabded and twenty seren toll in bosprt»i 


that 494 per cent, are fOU Ineffeetire. 
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A* Colonel Hahcreaves haa pointed out, it u most important to climmatc 
tecondiry ttrcptococcal infccUon bj pemciUm and also to eliminate other 
thogemc conditionj »uch a* bacdlaiy d>tcntcry We have found flagellates 
ty cotnmon indeed, and we ha\e considered it wise to eradicate them before 
irtmg the specific treatment Wlule concentrating on amoebic dysentery 
e must bear in mind other forms of d^*tenter> espeoaUj when stools arc 
insistently negative for Entamoeba htsiolyiua Frequently malana and kala 
tr nu) nussed E\en caranoraa rc«i ma) be oicrlooked sigmoidoscopic 
amnution may show suggcstiix ulceration but if a digital cxommatioa is 
med out the consiflciicy of the tumour mass will become c>idcnt, 

I stress the psychological atmosphere m the treatment of these cases 
cheerful ward sister, a general upUft and encouragement arc essential. In 
place can an occupational therapist be better employed than m a dysenterv 
ard this diremonal therapy is important m keeping the patients minds 
osanti)' occupied dunng their long courses of treatment \Vhcn this was 
iroduc^ mto our wards there was an immediate impro\emcnt in the general 
orale 

With regard to perualhn therapy I ha\c not had an opportumt> of tiying 
As to diodoquio, I hsix ten cases gnder treatment at the present moment 
id the reports are encouraging but the) alwajs arc with any new drug m 
t tre at ment of amoebic dysentety 

Another pomt often ituased is that men amve home emaciated, and m 
me cases very short of vitamias, in particular the iitamin B complex This 
IS been very marked m sotoe instances and others h3>e shown the symptoms 
id Signs of benben 

Vfith regard to the particular strains of E histolytica I think there must 
a difference m type because although the drugs we arc gxvmg remain the 
me nevertheless sltcr a man has had large quantities of emetine (m one 
our senes 120 grams emetme bydrochlonde) the entamoeba stiU survives 
It u also remarkable that after much emetme, or auremetme, etc. a 
*n will suddenly develop on amoebic hepatitis Therefore, it becomes clcsr 
our difficulties arc not over and that emetine and its products do not 
pear to be the whole answer to the treatment of amoebic d5^entcry I agree 
Jtb Dr ADAits when he says that it is unportant and indeed essential that 
should be instituted without delay to produce a drug which will 
•*™ie the bowel in the shortest possible tune m order to sa\-c the patient 
* protracted illness and much suffermg and also to save the taxpayer 
burden of the cost of hospitalization, treatm ent and finally m all 
roosbiUty a long period of disability pcnsioa. 

Sh PhBip Man*oa-Bahr said he shaied the anxiety of others regarding 
e lack of response of those virulent war tunc amoebic infections to the generally 
troatiDcnti He had been impressed by a ccitam resemblance in 
now reported to happenmgs a quarter of a century ago under almost 
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funilar arcinmttnccs. It btd to be rcilued that in wv tnoe tnodoi 
ucumed a more complex and virulent aspect than in the more 
conditions of peace. It would appear that the chnical aevcntj or othenk, 
of mteatinal amoebtastt depended upon the reaistance of the tiasaea to tanaa 
by Entamotba huioJytua and m tbcae virulent toxic cases whxh hsre bca 
described he had, moreover to reckon with secondary bactenil Wedm. 
But the chief factor in the present situstion lay in what he had em phaam ifar 
many yean — an unmasorung belief in the therapeutic value of ooitimk si 
soinetimes entirely uncontrolled emetine mjections. No one would tdnfc 
the tmmtduiU effect of hypodermic emetine in the active stage of the (£aaa 
with vegetative amoebae In the faeces, but in chronic intestinal UD ort nH 
where the cystic forms are being passed, emetine, when given by tha nst. 
hid no effect, for the simple reason that the drug never reaches the prttjtt 
stages. The effect of pienodic Intensrre courses of hypodermic emetme, * 
practice which appears so dear to the heart of many phyaiciana, was to 1b 
tmnd molt harmful in rendering E htstoiytua emetine last, so that snbie^** 
treatment by croetme bismuth iodide or other compounds U rtsiek 
m effectual He had pubUshed figures from a large aenet of casts wiad 
had studied and folios^ up during the last 20 years to show that tbit 
takes place. It was poaiibk, as had been shown, to produce cmetiae £n^ 
m cultures of £. Jbrtofyftea, and he was cooTineed that the same proee* tw 
place with equal fadlity m the intestinal canal 

It should be hardly necessary for him to stress the supreme 
of treating the patient as well as the disease These exhausted, dekEai» 
and often ill noumhed war casualties required, sure^ dlffertni handEni 
the avenge well ncunsbed and otherwise healthy individual who pided ^ 
this infec&oo m the course of hia dally round. It obviously would be 
unwise to faD on those admlttedlv nek rueii tud dehige tb^ stmgbi n* 
with blondcibuas anti amoebic treatment- Theu resistance sbooid fii< 
bulk up by blood and phsma InjectKma, by giucaae and salines, and by 
Doumbment. He had amce 1929 been m the habit of treating chrome unco* 
dysentery by what is known as the combined method, by the simnitu^ 
exhibition of emetine bismuthous iodide (or some allied compound) « 
retention enemsta of quinoiyl (yatren chiniofoo, aniyodm). 

He did not propose to weary his hearers by details ^ this 
he would like to point out that In many of the so-called incursblc 
tions the rmnutne of this trestment had not been observed. Very ^ 
appeared that the emetine bismuth iodide was given m a fism 
kersdn-coated tablets) m which it U not abaorbed, but U passed m*^^**^ 
through the intestinal canal. Retention enemtta arc also given ^ ^ 

• bulk or injected so quickly that they cannot be retained. These ^ 
elaborated m a paper be had just completed* The speaker 
•L*»ctt,lW4 *,718. 
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pretend to have had accc« to large number* of amoebic ca^es dunng the l«t 
jetn »uch as had fallen to the lot of officer* m the ScrvT;c€s But from 
time to time some of the unfominate* discharged from the Annv during thi* 
r had been referred to him as a last resort. He did not claim to be infalHblc, 
Kit he would quote U\o examples, one of whom was present at the meeung 
In both, success had been obtained by attention to the minutiae of this treat- 
One a soldier from India, bad been suffering mtcrmittentlv from 
■■ uruc amoebiasu for 13 year* and had undergone the whole gamut of anti- 
imoebtc drugs not once but repeated many time* He had been subjected 
lu three courses of emetme bismuthous iodide sometime* combmed with 
oxjl cnemata, including one at the London Hospital at the end of 1942- 
In May 1943 he was referred to the speaker who gave him his standard 
V4 taking care to ascertain that the emetine bismuth iodide was sctualK 

oetng absorbed- He had been chei^cd on man> occasions since and was now 
wu u and employed on munitions. The second an officer from Burma^ had 

infected m June 1942, and 3 months afterwards bad developed a liver 
•cess. He had relapsed many times since and with a recrudescence of his 
hepatic abscess in April 1943 He was mvahded out m January 1944 still 
lui numerous E ktstolyUic cysu m the faeces It seemed probable from his 
*"*tory that the emetine biamuthoos iodide had never been adcquatclj absorbed- 
Under the speaker's direction he underwent a further course m September 
1944 He It now well and vigorons. The faeces have been exanuned on man) 
sccasiont with t negative result. The cysts disappeared after the second dose 
of E B I and have not been seen since. 

He had recently m these resistant cases been m the habit of presaging 
the anti amoebic course by protein shock therapy with the idea of descnaitmng 
the patient. He put forward this suggestion for consideration for those who 
.. confronted by this problem at present. 

Finally he was very averse to ringing the changes on all arsenical and 
other compounds which had been advocated m the past 20 years for the 
* * of amocbiasi* and he was m hiU agreement that there was ample 

need for improving the therapeutic treatment of this important disease- 

Br E M Loorle Dr Adams and Colonel Hargreaves arc to be con- 
gratulated on their dear and conasc outline* of the difficulties which thej 
have encountered m the treatment of amoebic dysentery I would like, hirthcr 
to compkraent Dr Adams on all the hard work that he* behind his remarks, 
for I know from daily association with him, how much industry and devotion 
we mvxjlvcd- There must be few physiciaas m England who treat more cases 
°f amoduc dysentery and he, and those who arc condemned to be his 
teem to spend *11 their waking hour* tutrounded by high mountains 
tmistcr U^e container* or among the all too many unfortunates 
’*^ho»e &te u ha* been to fill those contamer*. It is no less than inspiring to 
^tch Dr Ad^is and hi* little army of hdper* of afl ages and all sexes, and 
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nnfinfj ld cultural djicmction from *n Eraentui Profetwr down to i hi 
girl with the school certificate, workiag their rrs) *kmly roethodiaSf aJ 
rcJentle**ly like to roan? determined *nta, through tho»c great aernmutow 
of excrement 


I am aomewhat diffident about aapng more, for the Ltt/e that I ta|b 
conmbute to ihia particular diacunion mtm come as from a th«n*t «ij 
practically no expcnence of the hard bones of tbe apecific probleou nnehtd 
^Vhat 1 do sat must therefore be lo all hurmiity nhiLit in the prescoce of thw 
who are thermchrs beanng the beat and burden of the day 

It seems to me from ColooeJ IIajktuatcs account, that be reaJh 
not p\e a fair tnal to what he called the Luerpool treatroent. He imfJ 
a number of ctiaes b) this method, and an equal number by ooe of ho nomt 
procedures- Tbe “ LrrerpooJ lot came out badly bm ColooH HttemnJ 
admiu that there may hai'e been a teodenm to gire the espefitDentii tietf- 
ment-course to tbe more sei'cre cases. One naturaOy wooden whether 6c 
result might not hare been significanify different if alternate cases, 
anr selecoon, had been tre a ted by the two methods under coosideratwB. 

The eaacntial IcMon to be gathered from Dr Anuta contributwa a, ■ 
I undemind it, that emetme akme cannot be depended upon to erafio* 
an mfcction, and one mast therefore reaon to a cotohmaooQ of drop 
It seems to foikrw then, that aoch a comhinatjon uniat be used of At tor 
brpnoHf cj tffeimtni If def er re d until after a senes of in;eci»«» h** ^ 
giren of metme alooe unsupported by snv sdjurtnt, then luccos 
jeopardited, stoce the amoebae may weD bare b«n started down the lEffOT 
slope of acquired drag resistance These are rcry important coodustfos bt* 
both tbe practical and the tbeoreticaJ Tirwpotnta, They imply clearly th# 
emenne must Dcrer be gnm alone combiard treatment, and by intearft 
dosage, must be matttuied at the rerr start and there la no saJvaWo b *** 
other known course of procedure. 

A number of a^*ects crop op here for the worker in expenmeotal 
iheiapT some of which hare ahrody been tackled with posatire rtsnhs. * 
example it was shown by Halawam* at the Liverpool School, that 
ment of emetme resistance by £»tmmofha katolj-tica by repeated 
the drug ii no mrth. Apparently it really does bappeo But we know nrtw 
tsS pcosaWt daiigeTS haknig bebuid ewnbined therapy m asaoeb* *”*- ^ 
me quote two examples of the pitfkUs of combmed tbrnpy in ape®**® 


trypanosoonaait. There is the so-caBed “ Inicrfereoce pbenomeoeo 
fucimn alone is curative and ssivartan alone u curatnre. But grt* 
drugs together certaxn coodttioni, and tbe one vnll mterfew 


setkm of the other • * Then there is the case of treatment by tartar 
Admlmstrsticin of this drug alone in subcurative doses does not Imd w 


RuaWA.'O a (1930) 4Bt tnfi yStd pigrmtUai-, M '73. 

•BsowNcTO, C K. & Gdvhvjoc^ R. (1922) J Ptsk W ^ 

•ScHNnm. R. 09^X X / 4T llfl «, 23 4S, 3*7 ♦* 
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rtsistincc but treat yoiir animal* first b) an arsenical and then b> Urur 
iCte, and vou vnll \cry rapidl> produce emetic-rcaujtant trypanosomes* 
Nothing 1 * known vet of ttrrular poisibiUties in amoebuai* and nothing i* known 
the possibility hinted at b) Dr Aotsts that the development of resistance 
^ emetine by the amoebae may autorruticall) involve increased resistance to 
other tmoebiade* 

The ning of Dr Anuts contnbuUon u for me m the tad He is nght 
Inc experimental chemotherapist hu not helped very much Until he doc* 
e had better keep off his high horse and content himself with watcKmg from 
ground level or as he ma\ flatter himself b> thinkpiff from the grand 
I d while the practising physiaan battles in the arena belovv 

Dr G A Hoare Though more than 70 years hav e elapsed »mce EKtamoeba 
olyiica was mcnimnatcd as the causative organism of amoebic dysentery 
remam tome senous gap* in our knowledge of the aetiology of amocbiasisv 
A* already menuoned by Dr Adams the effect of amoebic infection m 
luAu may vary coosiderablj but we are stiU m ignorance regarding the respective 
JUt* pUyed by the parasite and by the human host in the development of 
disease 

Some of the differences have been attributed to the existence of pathogenic 
»nd non pathogenic races or strains m E ktslolyliea among which those 
Termg in sue should be tpectally noted In 1917 W enton and O CoNtton, 
the one hand and Dobell and Jepps on the other first demonstrated that 
E kistolYiiCa comprised several race* differing from each other m the mean 
dimenaioni of their cytu The question of races has been re inveatigated 
*ore reccntl) bv Russian (Gntzdilov 1934 Zektchamnov 1934) and 
Ainencaa (Sajpero et al 1942) workers who have established the existence of 
'WO mam raws (1) a large one wrth cy'sts having a mean diameter of about 
sad occurring in 37 per cent, of cases and (2) a small race with cyst* 
^^°*a»unng on the average about 7/* and occurring in 56 per cent, of cases 
while the remaimng 7 per cent represent mixed infection* In practice a 
of lO/i can be taken a* the dividing Ime between the two races. 

The la^ race corresponds lo the conventional E kutoiytica which is 
pathogenic to man and cats and may produce the well known symiptoms of 
»£^bic djtcntciy while the small race (sometimes described as E hartmanm) 
diner* from the large one in certain physiological feature* thus (1) the small 
atnoebte do not ingest erythrocytes and (2) they do not produce dysentcnc 
*ymptoms m experimental infections of cat* Furthermore there teems to be 
* general sgreement of opinion that m human infectioas neither dysentery nor 
ver thsecss, or any other severe symptoms arc ev'cr associated with the presence 
o amoebic of the small race On this aixount, it is bclie\ed that amoebae 
the imall race are non pathogenic to mam 

y ** McAQATBOTn, F S. Hawkikc, F (tB3Z) Ann trap Aftd PormnSof 2* 
577 
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Ai rcgmrdi the Urge rsce, it v’anea conriderabhr in pathogenicity itiefa» 
iungmg from lympfomk** infection m carrier* to typla! arooebte ipKaorj- 
Thc c*u»c* of thu fiuctuauon are not definitely knenrn but ■ number crflji*- 
these* have been adrinced lo explain ic 

Mo*t Bntsh and American worker* are in a g re e roept mth WuxnftSl^ 
wbo»c cUaucal cepenmeat* hare deroonatrated that the pathf^cnaxJj i 
E kuioiyiie* depend* rather upon the tuaceptibiiity of the human boat to 
upon any difference m tte vmtieace of the pamjte atmn 

Other paraiitologiiu (notably DtacHiENi in France, and WOTTtUl ■ 
Germany) hold that E MjrtalyUfd n iOeil not pathogeme but the •yo^**'* 
of dy»entcr> are due to lU aatoctatioo with certain b«tena prtaeni b d* 
mtcftin*) Bora Theae bactena are Mid to damage the vralb ^ the gst *Ed 
thetebv prepare the way for the amoebae which can then attack the ta**!, 
producing the duractenitic ieaion*. Thi* new may bare aonw beanaj « 
the caac* deaenbed by Colonel HanowAVta and Bngadier Pwm Te^ 
the foremoat French paraJifoiogiat, Batmrr (cf 190C^ bdterc* that Ac tej* 
amoebae producing quadnnucleate cy*t* belong to ftco diitusct *pecie*i 
are motpholo^cafly irtdwtmgmihahle one E (or E • 

pathogeruc, where%» the other E dtspgr a non-pathogtnic and reaponai* 
for moat of the mfecaon* in aymptondea* earner* m noo-tropJcaJ coaowa- 
\Vhi\e the firtt two hypotheae* appear to be pUuiibk and worthy rf 
connderauoo, fistrurr'a new* are not ac ce pted by moat obeemr*. 

From thu bnef ituvey tt n evident than the poaltloo a far freea d»r «*• 
atandi m need of fiifther mraagattoo eapecally u regard* the a*»ll 
Until further endwice m aupport of rta non pathogematy U fortbc»*° git, ^ 
tofection* with the amiD race ahould be regarded with «j»picioQ, aod 
accordmgiy in the mcanntDe, it would be deatreble to keep •eporatt rear* 
of the occurrence of the large and *tnaff race*, and to coctirtue obaerW*** 
and expmment* on the effects of mfection* with the utuQ race of E 
ootii the problem ia solved. 

I>r H / Sstyly I would Kke to add * few words, from ecpcfi rn^^ 
North China at the Peiping Union Medical College and Cbceioo 
Medical Ccfl^Cp with «pecul reference to three drug* vioform, caiU**®^ 
and brucea. 

At P U hi C we adopted chiniofoo to place of E.BJ ahortJy 
introduction by Mirrajm* and MtMt, tad it contnmed to be 
treatment there a&d at Cbeekw for many year*. For tome year* *t 
wt had a •ene* in. course of obaesvaffon alternate cases treated with 
and carbaraooe Many of theae case* were foDowed up 2 or 3 ^ 

matment widi faecal examination*. The rtaearch waa iaterrupt ro 
and the result* were not colkct«f tad analysed, but we gamed 
that both drag* were efficient and about equally lo. If cyat* were f«w ^ 
a course of 10 day* treatment It wa* repeated with the lamo drug •» 
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Torkmg on t corapamon of liie two In ai fctr cases instead of our usual 10 
; course I gave 1 week of each with apparently good results and I think 
combined treatment deserves a fuller tnal 

Following the publication of Dr Lio Hsuo-Lianc of his paper on the 
effect on E hutolyiica of the anaent Chinese remedy called yz tan tiu 
** the seeds of Brucia javemea (or amartssima or i«matra«o) we earned out 
extensive tnal of this drug Thu study was also broken off by the war 
d most of the records lost, but an account of the ptehmmary stage of the 
•enroent is being published "k a tan ttu, to which the President has already 
w^^rred, has unquestionably a tpecihc amocbiadal action but the crude drug 
>, m our experience leu effective than chimofon, \noform or carbarsone. 

Dr J G wnimors In rcplj to the PnEStDEKT’s question, I tried concasinc 
several occasions after the la^ war and found it to be no good. 

As to pcmciUin, 1 have had the same experience as the earlier speaker It 
i>rovcs the clinical condiuon drainaticall> but docs not chminate the amoebae 
tried It in one case of ulcerative cohos without the shghtcst effect. In this 
bowel was swarming with streptococa — which may or ma) not have been 
ue cause of the condioon, but thej were peniollm resutant. 

I think it might be a good thing to give a prchnuTiar> courac of pemalhn 
all these severe resistant (amoebic) infectioas as it u posaible that peniollm 
tftlpa to render the patient more ausceptible to standard anti amoebic treatment- 

Dr A R D Adams, in replv Much ground has been covered and the 
lonr u getting late I most heartily agree with Sir Praup Manson Bahr, 
onel Haroreants and Brigadier Priest that a liberal diet and treatment m 
^*■11111 furroundmga are fundamental to progreu and the avil hospitals 
greatly haindicappcd m the 6rtt respect. I am engaged m a wrangle at 
present moment to get these men the rations they have become accuatomed 

0 m military hospitals When they come into civilian hospitals they arc reduced 
cwiiisn rations and they do not like this I hope my remarks were not taken 

1 any attack on the Armj Medical Serneca I might say that I have the very 
- admiration for their efforts to deal with a vancty of sittiationa duni^ 

war 


ht -Col E H Vere Hodge and Lt -Col W R M Drew (contribution 
n ducuiiion aubtrutted after the meetmg). 

In ccavertauon, after the discussion on amoebiasis, we both agreed that 
^rc time should have been spent m considering the entena of cure on com 
treatment. The nuicdict of patients with typical amoebic dysentery 
compared with those suffering from less obvnous forms of the disease 
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Such pwticoti m*y no'cr hjtve h«d *ctua5 djr*«itecy tnd, ihctifh nmalf 
mthout tytDptoiTai «Tt or.'trtbeim in poor twilUv tod htre tubnwra*) 
tolcnnct. TTie otvlj pbyucal *ign hiefr to be found u iencfcm» MaJ duda- 
mg in the region of the caecum, »nd poasibl;^ ilui: cotoiL After trettaot 
cndenct of the djKue mir even be ksi ohvwu*, ibough the pjtKU am 
renttm « lource of infection to other*. 

Not oofy in the»e patient! but in oft cues of nmoebunii «< (Wtwdtf tie 
fonomog entena of cure should be stnetK applied — 

(1) General comtimuonal recorerr with return to nomal nerjitt. 

(2) On abiiomital cxsmmflUon there should be no ttoe t . ffn mt « 
tenderness of the colon, especisUy m the region of the ciecuni sad S* 
cofotL, nor tenderness snd eidargetncnr of rhe heer 

( 1) On stool esuminatfOD segetaint snd cystic fonw cf Estsuri* 
htt<}lvitc 0 should be sbseot in *t leas; ten ■pectmens Tha Ct*t 
rta\ be fsllaaous when cysts sre pasted mtertnettentfr w ii * 
case 

(4) On ttgrooidascopc essminanoa setivt idcerstfoa tboaiii i* 
absent During the recorery penod decks of stool and mnews nuy ti* 
teen sdhenng to the rnucoti, the result of oolomc dpfunctiotv. 

Somenmes eien wh en the mucous membrajst of the coho 
intact o-sts contmue to be passed m the stools In these esses, radiiJ^^ 
wajninsncm mth a double eentnst hmam-air enema a tiIuc » dc®'*' 
sirrte ukeraticn out of tesch of the signjcudascsjpe. 

It foQinvs therefore, tbsr «II the shore potntt cruist be taken let® ^ 
sideretJon when tssetnng cure sad. emj when posmee «gn* have (Esappewti 
It u desirsblc m chitxuc esses, to refer the patient to a coarshxcsS ha** 
for t month, sod *t the end of this tunc ejcsmine him sjsia before reoM^f 
bito to duty 

FmiUy meauon should here been msde of those esse* m 
appendix sppetrs to be the nido* of infection sud in whidi cppeadjcn^ ^ 
is necessary in sddibm to foU meibcsf trestmenv before cure can be es®*® 
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TROPICAL LLCER 

»Y 

FRAMv MARSH P*thok)sirt, 

AN-D 

HEN*RY A \nLSON P»diolog>c#l Auaunt,* 

PaAoiegual Lahorater^ Aftglo-Jraman 03 Co Lid^ Ahodan Iron 

Tropical ulcer i» a rapidlj spreading ulcer occurring usually on the 
ower ntttcmmes of the bod> which qmcUy assumes a phagcdacnic character 
d u accompanied by coniidnablc pam local oedema tloughing and a sero> 
'anguinoti* discharge. The edge* of the ulcer arc undermined and the margins 
«- considerably raised (Roy 1938 ) This is the definition of the Bniuh 
ff^xlopcudia of Medscal Practice and can hardly be improved 

The condition known as tropical ulcer is not just caviare to the general 
mbhc, nof » it of academic interest only as a glance at the figures m Appendix 
on page 26S will show In an Editonal the Lancet (1943a) stated — 

the true tropical phagcdacruc ulcers of unknown aetiology are 
ccustant problems. 

More rccenti) the Lancet (1943b) states — 

“ Tropical ulcers which mostly affect the legs and are an important 
<ause of disability among native workers have been much imprcned by 
pcniallm^ although the supply is too lumted for this treatment to be used 
extensivelv 

■f* tiunk Dr H. Jaucoson Ciurf Mednal Officer Ansdo-lrauum 03 Co Ltd., 
^ i*>r pmmuxm to publob thi* p»peT 



260 


TKOnCAl- CIXEH 


In 1932 E, C Sitrm wote — 

“ Ulcuj tropioun, or tit^ical jJougliing phagedscaa, co & itm tt n ■ 
Importtnt eamomic problem In Nigeria, t» tn other coJoojei Tbccsi k 
occur* latutUy in uoUted cues the condition m»y tMume epidemic p^■ap3^ 
tiotts psrticykrfy in lubovr ctmp*. With few exceptions the ulcm nnalw 
the kn^ iunbi tad s history of tnaum u obumed m prtctictlly ertryoK 
The ten® tropics! iJoughing phagcdacna u tn tpt one u b the laqocc 
of these cssa the ulcers *re cohered mth « foul purulent or netmtx hjtf 
which, cm being cleared twty lesnes « rtw grsnultcing base puraao^^ 
a raised, somctimet rolled, indurated edge In later case* the nlctno* 
may extend deeply and expose muscle tendon and bone. As regards dagswa, 
it nanr be stated u a gettersl rule that any u!«»r in the smears from shi 
fusiform baciUi or spirochtctcs of the X^ocent s type or both, are fcofld,* 
a tropical ulcer 

In the Amatol lUpart of Uu Cslntla Sflmd e/ Troftctl ife&rat, UC. 

It u stated — 


“ Phigedaemc clccrs, Ntga sore fronorr tore, occumng co d* ^ 
of coolies sorting on the tea plaatations during hot weather uictlfy 
trauma- The dtsehsrge from these tores u infcctire and bocolat»a esjen* 
menti made oo the *nn of subjects produced a reside whkh formed is»* 
shtUow ulcer and rapidly healed m 6 or 10 days. On the other h*n4 
Uoens made into the foot gave nse to a typiod Nagt sore irhidt 
fur a cocaderable time. The fnfecuoc* discharge was filtsfed tin*?* 
ChetnberUnd L3 and L5 6lter», bat the filtrate wn o« ipfcctw a*. 
showed the fimform bsciHus, roost coramotily and lUphylocccc:, strep®®®* 
and diphtheroids on one occaaioa Mncent a spirochaetes were se®- 
Early in Desxmber 1IM2. the Pathologist w«a asked by the C» 
MedresJ Officer (Dr H /ASffaaav) of the Aogfo-Iranian 03 
mrestigite and treat an unstated number of cases of tropical ulcer m 
Ubcor Some of these c*»es bad been pre^ously treated by the 
Surgeon and the Consulcmg Phystetao. and a few bad been inraBded e* 

The cooditiom under which the inTcatigtUona and treatment were w ^ 
place were (1) aC ones were tretted as out paunita bed* not araflahle W 
addition* to the diet* of the paUenu treated wa» possible; (3) the edy 
and drugs amiable us unlimited quanntie* were plaster bandages, Aenk 
and sterile gauic. The help of the Perstan doctors and mimog staff and 
in the out pauecta department waa allowed and was mTiluable 6^^ j 
IS due for their enlfausustic aasmance Many of them had not seen * 
ulcer heal until they worked with us. The Shipping Manager ■««7 . 

arranged for a aupp^ of whale ml for the chiucal trials ttda wu fflo*t 
folly receiTcd. , j , #o»^ 

Any coQsideTatlon of the aetiology of tropical ulcer mu»t iaciaao 


of (I) the seed and (2) the soQ. 
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1 The Seed 

The factor of ^ection is of fundamental importance The responsible 
irgamsm is not a nrus but is a common infective bacterium found in dirt. 
\ dirty sbn is an essential factor in causation (Denvis personal communication 
l&43)tnd the flora of a dirty skin mcludcs staphylococci streptococa diphtheroid 
itolli Vincent s bactlh and spirochactea At one tirae or another all these 
Jrgamsms are found m the discharges &om a tropical ulcer but the most difficult 
0 dislodge and the organism most frequently aswxaated with relapses and 
Icliycd healing is Vincent s bacilius. Once tka badllus ceases to appear m 
erul smears of wound discharge it is generally safe to say that healing will 
ollow quickly Tropical ulcers when first seen are usually already infected 
nth multiple microbic strains Further cross-mfection ii to be avoided 
lespite the dictum of Trueta (19®) this problem is renewed at some length 
>y Miles (1^1) The condition known as wound phagedaena (Calla 3I 
nd Duff 1941) synergistic infective gangrene of skin (AIeleney 1933) 
‘progressive itreptococcil ulceration (Langston 1938) spreading 
ubcutaneous or cutaneous gangrene (MiTCHmER and Cowell, 1939) is similar 
Q many re sp ect s to tropical ulcer Streptococci Gram-posicrve diplococa 
nd BoeiUui pnteus are found m th<f condition the streptococcus — which is 
>ften anaerobic and usually non haemolytic — is usually chosen as the pathogenic 
opegoat, and Mfijnet recommends the apphcation, to the lesion, of a tpecul 
'repantioQ of one peroxide In spite of the obvious similanty it is considered 
s typical tropical ulcer differs completel) from Meleney's ulcer but the 
•tter kind of ulcer must always be borne in min d and anaerobic cultures made 
'f the pus if there is the slightest doubt. 

In spite of the reluctance of nearly all workers on the problem of tropical 
deer to mcrumnate Vincent s bacillus and spirochaete as the mfecti>e agents 
°ost workers admit the presence of these organisms m the majonty of the 
deers they have studied. One author — the late E C SiOTH — even goes to the 
^iigth of stating that the presence of fusiform bacilli or spirochaetes m the 
^^*^diirge of an ulcer is a determining factor m the diagnosis. In conditions 
^ch as Vincent s angina and trench mouth authors do not hcsitstc to 
apportion the blame It is true that not a few of these ulcers seem to be free 
TOm Vincent i orginismi when first examined such ulcers however arc 
^*^^y of long ftinding and some previous therapeubc appheabon may have 
^•ibshed the fuso-spinllary group It is also true that some ulcers wffi heal 
^ •prte of the contmued presence of Vincent s organisms — t hard fact not easy 
QpUin. It IS possible thst, ts m the case of Japanese, extermmabon is s 
preliminary to defeat for these persistent httic mvaders again on 
c same analogy the organisms may throw up the sponge unexpectedly 
1* certam that — when the process of healing is followed closely by senal 
*®^^*^* the disappearance of '\^nccnt s organisms is the forerunner of victor) 
^ usually presages complete and speedy healing The reappearance of 
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\nDCCQt* orgaivrtrat m an ulcer temporarily freed u a bad ogn ta6 noa 
coftwdcrable prolongation of treatmenc In our opinion Mncem# ct tit 
predonujuting orgatuami but infection in the form of a tropicaJ olctr iriH Mt 
occur anleaa mo other easential factor! arc preaent dirt and caoiaa. 

The ttorj of nrve peroxide u taken a atage further in an Ediioxal Ii ti< 
Laruri (1W2). Many of the pipert of F L, MeuENn are quoted, the ifocn 
ulcer 11 auperficul tpreading gangrene involving only the akin and due tode 
preaence of an anaerobic non-haemolyttc atrtptocoocui combined aui > 
itaphv lococcua both organmna have to be preaent together Tk 

aptoal preparauen of nnc peroMdc it nuticted b) only one rourufetiw 
in \inenca it ii effective against haemolTtic and non haemolvlic lUeT^ceocn. 
gas gangrene organiama, anaerobic coca Gram-ncgativc bacilli “ f®" 

apirochaetal abaccaaea soon lose their foul amcll '' 

HomiAN (1941) combined unc pcrovide iodoform, lutplonihaBk 
powder equal parts with liquid paraffin be called this “ Zap” aad facial* 
verv cffectiv e in the tratmeot of air raid uounds. 

Z Tiic Soiu 

The factor of dirt was meniiooed above other prtdiapo*at, extotf 
trauma, malnutncon, oasoented diseases such a> makna helorstfc* 
bilhanuaia. guioea worm infection, etc aiapTBOoti of orcufaMS fa * 
dependent btnb anatomicd defiaency of amaPer anenolea In the tmoe* 
the ankle and knee and autophruc influence* — manv patient* are doipf**®** 
nben the leaioo is healed- 

(a) Dtri This u an enetiual factor rrofeaaor E, \V Dcctu trih 
European aoldien, lo splendid health and encoring a good qoahty 
diet, developed tropical uketa at the «rte* of minor trauma after they W 
involved in heavy and continuous fighting for day* or weeks and to 
unable to clean or otherwise take tare of thtmielvt* mental and 
exhaustion were also factor* in these case*. A dirty *kin may be k* 
to infecooa than a clean akio, and a dirty tkm came* io Itaetf the 
Infecticm. Tropical ulcer m uell fed Europeans ta menlioccd also by ^1'- 
Bahi (1935). 

(b) TrentwuL. This ta the other easectul factor even very ^ 
u sufficient. Mere rubbiog of the akifi under a plaster bsnda ^ 

a new tropical ulcer near one that u already und« treatment, bfecn* ^ 
doubt helped by the presence of dtschatge* from the onginri ol^ 
authora agree t^t the diacharge* from a tropical ulcer will 
a fresh l«on if inoculated into healthy akin (Pattiwox 
1932, etc ). Even in dirty people tropKal ulcers are rare if tbrir Krt 
are protected by good boots and puttee^ or aimllir covering*. — pert? 

(e) MalMxtrrttoM There u little doubt that inalnumtioo 
factor It was a prominent one m nearly ah our cates. In ouf c*** 
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Standing dietary dcfiacnaes were protein calaum, \atanun* A, B and C 
These ar» the significant defiaenaes mentioned bj CoRKiix (1939) 

We were unable to correct the diet of our patients and it is interesting that 
given suitable treatment — most of our cases with the cNception of one 
individual hcalech et*en though 81 o>a 13 in spite of their dietetic errors. It is 
ihcly that if we had been able to make up the deficiencies in the diets of our 
Dstients their ulcers would hate healed much more rapidh 

Marked loss of bodv weight — previous to treatment — in patients with 
vounds IS gi\en malign prognostic significance b> Stlt>L£y (1936) and Payne 
1941) 

(rf) Astoaated Diseases Great weight is attached to this factor by Vigors 
-AJiLE (1942) and it is an important cause of dcbibtN and lowered resistance 
Ve agree that assoaated dishes should be diagnosed and treated^ but we 
nust emphasiac that — even if the ossooaicd diseases are neglected — the ulcer 
nil heal with proper treatroent 

Proper treatment of associated diseases will here again encourage rapid 
icaling of the ulcer 

(e) StagTuztian of CxTaxlaiion This point was emphasized by Diceson- 
VwGHT (1930) in bis work on varicose ulcers m Europeans. Some tropical 
deers have a vancose compLcation but it is not common Ne\ertheles*, the 
>nnaples brought out by DicKsON-WRicfTi are cquaBv important m the 
^tment of tropical ulcers. (This is dealt with in detail under the heading 
if The Lock-Up Treatment of Tropical Ulcers, p 2fr4 ) 

Earle mentions the anatomical peculiarities of the tascular system m the 
ulcer area and gives two references to important original work. 

In causation the factor of stagnation is, without doubt, important in 
reatment, however it is essenUal to neutralize this fictor 

In our cases cold weather and ram seemed to favour the occurrence of 
laical ulcer m Indu wet warm weather is the season of high inadencc 
uerc IS no doubt that cold extremities favour the fictor of stagnation. 

(/} Autophytu Influenca These arc hardly mentioned m the literature, 
^ uur patients were very important indeed, and non recognition of 

his factor IS the cause of many failures in treatmenL \utophytic influences 
're ahnost mled out by our plaster method, hence probably the large number 
u defaulters we have to record 


{;) Tutu* Inertia A very common condition was indolence of the ulcer 
^ prolonged, and apparently successful, treatment. The ulcer woul^ 
'uprove sh^Uy and remain stationary This complication is not a simple 
®d has a nutntion component, an infection component, a mechanical 
and a ** tissue growth factor component. 

This cause of delay was also eventually overcome bat not unn) 
uvesugmon and the trial of remedies — some vaunted, others deijaed 
^ •hown the way This problem also is discussed in more detail tn 
Epitome of aetiology Filth Food Fnction Fuso-apIrjJ'^ ^ 
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(Him I941X *fate of nuinbon, protein inttkc, lotecttlent Itwrfuqii, 
ndnua balance, atitc of general circubtioa tnd blood ere pouta madk if 
VimfruE (1940). Mortality efter opendoo* for pepoc ulccntjoo n ifinciJr 
proportjoned to antecedent losa of nagbt (SiroUT 1936). TTie qnattfid 
hotpital dietary » very important. Adequate quantmea of nicotuuc sad a ik 
diet hate been an unattainable idea) for naoy caaes of futO'«fHnIlo»s. 

Psincn bATJTiCATta’v 

In the inreatigation notr to be deaenbed, a record was kept of the eat, 
identification numberi, occupation leajon* trealnjcnt, daily food, Wk 
phyanjnc orjpuiiiinj in the arocar of diachargca and fuitory of traona fix c.sj 
patient GcDtiaDy patKota were aeen once a week or wben progreneq at®- 
once a fortnight A few patienu were alarmed by the diadiafgc wfect 
through the plaster and naa aometimea rer) ameUy Such men caiae np C«il 
tunea and nere rraaiured tod told to report again on ibe day appowtaL 

Small quantities of the fofloitlog oaoimenta and drugs woe ofasaeA 
naunhr through unodkaJ aourcea, and were tned on eighty-fire aefceted a*J 
it waa usually easy to decide irbethcr the nurture wia cfl’ecQv’e or 
ooly a few apphcatio&a — 

(1 ) Ointment A S per cent, aolpbathasofe in tue£oe 
WTth urea I per cent, all aterilBed. 

(Z) Ointment B Biamutli iod^orm parafin paatn 

(Bipp of Rtmioroat) Motnat ) 

(3) Ointment C 40perceoi uhaloodaodfiOpereeot- 

vaaefioe, Menbxed^VlCOM Em*.) 

(4 ) Ointment D Stenle raaehne. (1\ H OflttriE.) 

(5) Ointment E \aaelioe with I per cent, urea, Werd^ 

(6 ) Ointment F Zinc oude, lodofonu, liquid paraffin 

(Zipp of COWNEU. & Bc« 31 axa.v ) 

(7) Ointment G Olrre od 30 per cent raaelroeTOp^ 

cent sterile. 

(8.) Ointment H Lmaeed oil 30 per emt vaachoe 70 
per cent itenle 

(9 ) Ointment I Para-chlon>-roeta zyleool hoc oade 

liquid paofiut 

The following waibes were tried — 

\\ ash 1 2 per cent copper sulphate m water 

Wash 2. 2 per cent siher nitrate in water 
Wash 3 TnchlofophgnylmethliQdoaalicyi. 

Wash 4 N N DichJonaxodicarbonamKhne (” AsoebJor*' 
mul ) 1 in 000 In tnacetin 
Wash 5 Sterile phyiiolopcsl aarme. 
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Wc intended to try the following powders but two of them pro\ed to be 
obtimable — 

(1) Powder a ProfloMne powder (MiraiELL and Bottle, 1942) — 

J )lc 

(2,) Powder b Speaal zme peronde (MELENn 1933) — unobtainable. 

(3 ) Powder c. Potassium permanganate (aMiflablc in small quantities) 
The information obtained from our cases has been expressed in the form 
*1 tables (Appendices B and C) • 

On the appomted di}'B every patient was questioned. Then the ulcer 
fis examined and a smear of the discharge made. The ulcer was roughly 
washed or powdered — sometnnes both — and one lajxr of sterile 
medicated with A, B or C etc. cut roughl> to the shape and sue of the 
applied with sterile forceps then a lajer of one thidtness of sterile 
•uic, impregnated with atenlc t-aselinc was applied o\ cr the top of the medi 
layer The ^•ascl^ncd gauze was big enough to co\ cr the ulcer completelj 
*ith at least 4 mches mcrlap m alt directions One plaster bandage, widtlj 
inches was next applied and the patient told the date of hit next appomtment 
The medicated powder ^vas appUed with a home made flour dredger 
holes in the rose very small only a N'cry thin covenng of powder 
one gram thick was necessary m most cases 

The healed group can classified as follows — 
i«io of heslmg 1 2 3 4 5 0 7 9 10 11 13 14 15 18 20 21 22 27 

^ ofesM 1 12 6684622 1 1 I I 1 1 1 11 

As will be seen, the average case took just over 2 weeks to heal — actually 
'i'/27 wreks, and the majority were healed in less than 7 weeks. 

The rate of healing vanwl roughly with the size of the ulcer but the appli 
' of correctly chosen dressmgs was a very big factor m rapid healing 
For instance. Case 7 did not heal for 12 weeks during which tune a variety 
medicated apphcations were tried then, after another short period of 
taling his ulcer relapsed. At this stage permanganate powder was applied 
wicc and subsequent healing was rapid and complete. There was of course, 
lutophytic element m this case, but the powder was too strong even for 
ophytism 

It IS unnecessary to describe the pro gress of the cases in any detail, a brief 
udy of our records showed clearly the factors that influenced healing' It 
-'^^Sh to saj that the lo(± up method is dearly vmdicatcd and the use 
tupp Or app very strongly mdicatcd with permanganate poivder as a to w er 
^ strength when obstinate infection had to be treated. The effeettve control 
ejection xecs vital to healing the more effective the control the more rapid the 
j There were very few exceptions to this rule 
Another interesting case was Case 73 He had had applications of tartar 

itY 1*^ of space Appendicea B bdcI C are oot included m this paper but 

been filed at Nlanaon House for reference if dcaired. — Ed 
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emetic et te rrhere end f dxy red tear had formed over hu Urje ofctr Tb 
tmuq had been to depretted by thit applicadon — which had, bcnmrr abtW 
iQ Vincent • oc^aruimt — that many wtekt were occupied in coaemg the pro- 
latfon Cittue and epithcbum to grow nonnall) agam. 

It u geacraliy atated that cnctting in platter encourages the grovtlid 
granuUtioa* but depreites epttbchum in our cipenence — tJesTt B*t 
vasehnc tod ouitment — epithehum did not teem to be retarded hi pwrd* 
*11, juJt the opposite in het We atenbe this stimulation of epitfaefial |iw4 
to (1) eflective control of infection p) protection of the rery deBcatt jerho 
of the ulcer from mm \-efy slight meijianical disturbances (1) the po^ 
ment spenfique " (4) a\t>idance of diyuig 

In addition to the aize of ulcer and choice of drcssngi, one other £k® 
appeared in the cases that took longest to heal, this was posmoa caher tkep 
being equal, an ulcer oa the ankle or foot took much longer to heal dao ss 
oo the knee. The anatoaucal peculianttes of the ukcr area” described 1* 
\ tooss Eule (loc. oc.) may hare ioflaenerd this dei-elopmeoL 

Twenty iix patienti “ defaulted before bealtnj appeared to be 
pkte. Of these at least nine are kriown to ha\t heaJed» bat did not itport i|a* 
beattse they thought they did not require any more tresonent ^ ^ 
defaulted ” oases srouJd hare healed if they had perosted in thnr titstae*- 
In two of the deftoltcn " (Cases 1 arid 9) a definite autopbytjc 
was obeetwL These patienta reacted badl> to any ngn of Imprwtnwta • » 
ttJetr and were apprehenaire of complete healing 

Many of the patreots did not like the pU«er dressings tod dern* ^/ 
daily dtetting they liked to be able to talc the dreaaing off if the irwBid ade4 
cmarted or was painful — healing seemed to be a secondary conaidenta* t**^ 
indmdutlt. 

Awetotx A.— Motthlt Cak Ikodenci: ix 1943-1942. 
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I No case IS reported as “ healed ' unless the ulcer area was completely 
Lwered by healthy dark ilun with a firm dry scar m the centre It was found 
bat if psticnts were not followed up to this stage the ulcer tended to relapse , 
one of our healed cases relapsed 

The ulcer — however large and long in healmg — did not appear to produce 
ciy iminnnrty m the patient. 

SuatMART 

The aetiology of tropical ulcer is discussed the basic facts can be cpito- 
laed m the elliterati^’e mnemonic, 

Filth , Food , Fnction Fuso-Spirillosis 

The treatment of these ulcers u discussed, special emphasis being laid 
b the lock up ' method. The omtments bipp and npp w^rc found very 
jfective, but powdering the ulcer with a thto layer of crystals of potassium 
bnnangsnste — as a prchminary to the dressing — produced rapid healing m 
Inne otherwise resistant cases, 

I Of eighty five cases, fifty-nine were completely healed m an average time 
\ juit o>er 2 weeks the majority healed m less than 7 weeks the most 

S tc case took 27 weeks to beak Twenty six cases defaulted, but nine of 
e known to have healed. Autopbytism was an important element m 
defaulang 
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UR\TVAL OF TRANSFUSED RED CELLS IN BLACKWATER 
EVER CIRCULATION AND OF BLACKWATER RED CELLS IN 
NORMAL CIRCULATION 
(Preldonaht Report) 
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Tnat Rttearch Labomtona and Estacao Antj Maldrua LourertfO Ufarqutt 


Introduction 

I The fudden luemolytea that occur m blackwater fe\er have been attnbuted 
\ a number of different cauaea. Some have suggested that there ii a haemolytic 

E of malana that la responsible, others that there are speaffc pamites 
t that give nae to the condition, and yet others that there are arculatmg 
lytina. 

The fact that m some haemolytic conditions such aa haemolytic jaundice, 
:ective red cells have been shown to be present has led some to suggest 
■t m blackwater fever there is also some abnormality m the erythrocyte that 
iders It peculiariy liable to destruebon. 

It has already been shown that neither haemolytic strains of malana nor 
c parasites can account for the destruction of red cells that occurs m 
Iter fever (For and Kondi 1936) It was later shown that normal 
^ cells transfused mto a rapidly haemolyzmg case of blackwater fe\'er from 
^^cral different compatible donors were destroyed m the blackwater circulation 
as were the patient s own cells It was concluded from this that it is not 
^ erythrocytes themselves that are defcctrye m this disease but that red cell 
^•truction IS due to other causes, perhaps arculating haemolysins (Far, Kondi 
ad Mousijidis, 1941), 

The sudden forc^ removal from oar laboratones m Salonika as a result 
ihc war prevented us from following np thi< work with more extended 
l^r vations. Later however thanks to the courtesy of the Public Health 
l^^^toent of Portuguese East Africa, we have been able to follow up and 
“horate the work usmg a modification of the technique of Ashby (1919) and 
’ oluson and \odno (1941 1942) which we have adapted to meet ^e special 
cndiuoiis found m blaciwatcr fever with its profound and recurring hacmolysei 
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Our problem vm rather more complicated than that of MoLun bi 
Yocno or of Dacte (1941) tmee we had to deal with repeated haeinoljia d 
multiple trana/oaicma occumng m the apace of a few houn or dayi. lo £■*• 
quence the tranafuaed “ O " cejla trae conitantly dtaappcanng and lud ok 
replcmahed by further tranafoajona. 

The queationt that we art ouraeKts to aniwcr were (1) Ate the oaafad 
ceQa de«trc>ed during the Kaemotyaea aa are the patient a own ceQs ? Bs 
the tnnafuaed celh a normal aurrlnl time in the blickwater orcnlioai as 
the haemoIytK cruea hare ceased 7 (3) Hare blactwater fever cefii, tio 
during and after haemolytic cnaca, and traosfuaed into normal or tu ifa jtf 
mdjTtduala, a normal aumval tune? (4) Ii blackwater plasma haeaditr 
when tmafoaed mto a normal or malanoui mdiiiduaJ ? 

Dacib and Mollisov (1943) hare abown that red blood ceUi uuafiai 
from normal donon into haemolytic piundiee have a nomuJ wrvml tra* d 
that red celk trarufuaed from haemolytic jaundice mto normal 
hare a ahortened rurrrval time. 

Dtcn: hea concluded from tlua that the banc abnonnallty m hae^dat 
jaundice la to the corpuadet and that atm-corpuacixlar factor* ait 
to phy an important role The eapenmeni* reported below tend to 
in blackwater ferer at kaat, the Kmdamemal factor u Mtixelhjltr 
baemolyte normal cella m the blackwater fever arcubtioo ai wtH ** ^ 
■boat chanse* m the blackwater fever red eeth that render them 
to deatfuctwQ even m oormaJ arcuhnoni Tbua the aituatioo m bae*h» 
jaundwe and blackwater ferer would appear to differ m that whaterer 
about the lyiu of the red ceDi m haemolytic jaundice b not capable of 
normal red crU* trarufuaed into pabeota with active hacmoljuc 

It ibould be noted that m condltuuta like bbckwaler ferer where 


fcmctioo u apt to be groatly diaturbed, and Tonutmg present, the varjfflC^ 
of hydcation and dehydranon will bnng about difference* m the 
that may be independent of blood deatniction. Senal bbod counti*^ 
condition* are not nece**anly a tnie index of bbod dcatmction, ■ bet «"P 
out by variation* m haenneoent reading* and blood rohiroc* •* detn^ 
by Evans Blue, For these reasons we consider that quanotstive 
of the pigments In bbod plasma and unne ai well aa blood cwm®' ^ 


surer guide to what t$ taking pbee than red ceU counts alooc. j 

A further pamt of interest has amen during the course ^ ^ 

namely the greater frequency of transfuaioo reactiom in bbckwaler 
compared with other conditions. Accesses of haemolysc* and hsemogW^ 
are fairty common after transfusions m blackwater fever and this h»* 


led to the view expressed by some that bbod tranafufion u 
m bbekwater fever In the present atate of our knowledge it b 
whether the exacerbanon* of bsemolysi* and haemogbbinoru that sW^^ 
folbw a t^amfuaion are really due to the transfusioQ or merely to 
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)f the disease since it is knovm that m blachwater fever the haemolyses occur 
n waves , a patient may pass bladL unne for a number of days tnd then pass 
lc*r unne for some tune to be followed by another bout of ^cmoglobmuna , 
nd there may be several such clearings and cxacerbauons before the patient 
naify recovers (For and Lewis 1941 ) It is therefore very hard to deade 
vhether an access of hamoglobmuna that follows a transfusion i» due to the 
rwjsfasjon or to a normal wave of haemolysia chsxactcnstic of the disease 
The frequency of auto-agglutmanon m blackwater fc\tr as m other severe 
iwcmoB, makes it detirahle to transfuse such cases with low titre homologous 
bod and not to rely on compatible universal donors 

Further the use of cell suspensions is recommended rather than whole 
bod, so as to reduce the amount of high titre agglutinins that might be present 
large volumes of fluid, (Lounr, 1943 ) 


Methods 

The method employed for estimating the survival time of the cells tians- 
sed mto the cases of bUckwater fever was that of diffcrentMl agglutinatton 
d was based on the simple pnnaplc of taking an A ” or B group bUck- 
ster fever and transfusmg with blood firom a compatible O group donor, 
moving blood from the van, adding anti- A or anu- B lemm to agglu* 
Bate the paticnt’a own A or B cells and then counting the remaining 
Qsgghitmated O cells. 

There are a number of fectors that contnbute to the survival of tranifuscd 
d ceHs such as the age of the blood, the amount and type of antj-coaguhmt 
ed, ctc^ all of which ha\-c been fuUy m'mtigated by Moixisov and Yodno 
910 ) and Buhbv et al ( 1940 ) Further the method of differentiai agglutina- 
on m\olm an error of some ±, 10 per cent. \Yhen, h ow e v er all these factors 
re been taken into consideration there seems to be no question that the 
ethod c*n yield valuable information concerning red cell survival m vanmu 

^ctaolyuc condiUons 

Since there will always be a certsun number of red cells m any individual 
at are not agglutinated by specific anti serum, it foUowi that the number 
such cells must be determmed before transfusing with group O cells 
-hcrwise it would obviously be impossible to distinguiah the pauent s own few 
'^agglutinated cells from the unagglutmsted transfused O cellt In practice 
one determmes the number of say unagglutmsted A m an A 
■^p individual before gmng the transfusion with O blood, and subtracts 
w rumibcT so obtained from the total number of unagglutmatcd cells found 
^the transfuwoa m order to find the actual number of O cells present 
* A mdmdual after the transfusion. 

In esumaUng the number of unagglutmsted cells present, wc have counted 
the Urge squares m the BUrker chamber and dl^'lded the total number of 



m 


AAccnATn rttrn 


celk to fonod by the number of •qojD'e* coaoted. The fipirca m the dn 
repment ibe a\tTage number of cclli m one Uipe BOrkw *qTart, li<k 
d«med to erpre* the re*ulti m celU per cubic miHmietre the ntnshen jra 
m the chart* bare ninpty to be mtilbp^d by 25 000 occonbng to the iormii 
Number of cdl» counted x 100 x 250 

— » number per cjaot 

Number of tquarct counttti. 

Thi* diffen •omewhat from the dlculatton of Motuso'^ «bo rtpTwad 
the higbett number ol uiugglutmated celb pre se nt after the tiassfm n 
100 per cent, and the IcxKer numben as varying proportion* of tha pnuuUp. 
Tha method wia not practicable for oar mattnil amce ire had to ded rd 
conatantiv rccurnng hiemolytes and repeated transfunona. 

For eanmatmg the aurNival bmea of blackwater fever ted celb datta 
tramfuaed into nomaJ or mahinous Individuala, group 0 " ca*ci d toi 
water fever were ii*ed as donor* and normal or malanou* gnnip “A'bd’ 
ndaalt as recrpieota and the attrviv*! time* of the tmnsfuaed " 0 " ctS* ^ 
mated br the method outlined above. A* • theck on our tecbiuqoe, 
•ggluoattioti testa vmre performed on a nemnaJ heahby groop " A " 
trrafuaed with blood from the same group O ” donor «a wu a*d o ® 
transfusion of Case I blackwiter fever (Eipenmeni 7 ) 

We ivere carefal to uae ano-eetum from the aamc batch for all d* 
done on the same mdiNidoal so as to compensate for any unsvesdsbie t&fmss 
tn the ntre of the tna-^eri. All ant»-*ers were stored at 4 C. nntil 
and each ampoule contained only sufficient for the day * teat* so that “*^5^ 
arm-«erum was ever used- The anti-aera used m th» work were piey am*^ 
us by Dr E. Gatkoji Lewo, of ibe South A/ncan InsUtute for 
to whom wc are abo mdebted for much helpful advice 

Blood for the tracafusioos wus taken into sodium atratt in awnul 
so ta to give a final diluUoci of 0*38 per etni. In nearly aQ the case* d* W* 
was u*ed ixnmcdutcly and in no case did more than 15 hour* 
bleeding the donor and gmng the tiamfusion and during this 
blood waa kept *t 4 t. *0 that storage detenoraUxm was nritr a 
vrork. Direct compstihjbty test* wrre earned out m all case*. Blood 
for the agghitfaiaaon testa were taken 24 boot* after the transfu*** *n“ 
after according to the baeiDolyUc ernes, 

The blood was collected from the aaioe van mto tube* coptahu nf 

of 2 per cent ajnmonmm and potiisjoin oxalate for each 5 c-c. of blood. ^ 

were all done m atandirdixed p^rette* and chamber and the sum 
ahray* used foe the same indmduaL lo the caae of the total 
ri»tk were counted ao as to standardize the aror at ± 3 per cent. 

Blood waa never taken up beyond the mark and then drawn pi 

t>ffn shown to introduce considerable crroia. Absolutely dry p^*'®** 
chamber* were of course alway* oatd. 
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Hicmoglobm catimatcd by the *ad haematin method of Newcomer 
a t KJett biocolonmeter or Bpcctrophotoractncally on a Pulfnch photometer 

Pkrmi oxyhaemoglobm and methaemaibumin were estimated qutnu 
aavcly uijug the extinction coefficient* recently found by Fox and Ottenbero 
IW l) The pigment* were identified by mean* of the Hartndge revenion 
pectroBcope. 

Price Jonea curves were drawn on * Lciti Panphot apparatu* from slide* 
timed for 1 mmutc m Lcuhman and I minute m aqueou* eosm thus standard 
nag any •hrmkage of the cells that may have taken place durmg ttammg 
CNDEB, 1934) 

Reticulocyte count* were done by the wet method after 15 romute* 
cubtuoa at 3T* C 

Hacmatoent was catimated by the Van Allen method and bihrubm by 
e origin*] method of van den Bergh amce haetnoglobm was present in the 
lainuu 


Materwl. 

The ca»c* were typical bUdtwttcr fever which i* very common m Portu- 
Jcae East Afnct. All the cues were hospitahxed and under our complete 
mtrol and the Ubomtory exarcunatioa* were done by u» m the Anti Malana 
tttiQn Louren^o Marque* where the cases occurred. 


Exper im ent 1 

Male, ejed 35 year* Eimqjctn, with ■ hjstory of three prmou* stmi* of bliek- 
^er ferer the Uit cm< to Mau^ 1&43 Od 90^43 the patient took 25 eg 
c^toune »t 9 *jtt premhuhly for ra«l*n» and h*lf »n hour Uter passed * quantity of 
•**urme He conuraied to ps*s nmilar unoe throughout the di^ 

On 31^43 he entered hoepitsL The unne on h» entrence wm black and contained 
Thaemoglobta, methaanoglobm and urobflmogen. The pauent wt* rtry Krteric* 
ali^tly and had a spleen 11 (Hackett) Red cell count was 3 6S5 000 A fufl 
com n at ion done on 1.9 43 showed the followoig — 
tntttOTtttumm- 280 mg Schumm . tm - + 4 - + + 

, ^ 1 160000percjnm- Reticuloeyte* ■» 0 2 percent. 

*"3*4 gramme* per cent Malaxia paraaitea -• Negam** 

"l^itocnt M 10-0 Unarafutcoated 

^robOirubm «. 8-0 mg red cell* -* 2 2 - 55 000 per cjnm- 

— 270 mg „ 

d onne e c a m i nst ions were dotw each day and the reavdti are gnren m Table I 

* j ahoTT the TTanstwn* m the total red edi count compart with 

me* sod falls m the unag^atnatad cells durmg the course of the fllne** and for 
F* trarufuston of O blood. 

ihihaT ^ ilinesa the patient w«a given 1 grramme of oral quinine 

° Ptasmoduam vtvax nng* appeared, m the blood and 1 gramme of 
d^y was given orally for 5 day* without any tmtoward ejecta 
^ at rrOI be seen from Chart 1 were given oa 1.9 43 4 9 43 10.0 43 


ounr ^ of compatible O blocd wat given on 1.9 43 A blood 

l^rs after tha showed that die red cells had naen to 1,300 000 and the 
unaggfutmated ceUa to 12 3 per large fiOtket square («• S07 500 per c.mm.) 
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Danng the tucceedaig dijn the red cell count u well u the number of noo asidutiruted 
fell rapidly and blood pigments were p ieaen t In the plasma and unne as additional 
endence oi blood deatruction as will be aeen firom Chart I The aecond tranafutKm of 
“ O ” blood giTca on 4^ 43 waa followed by a nac m both red celk and u nag g l utmated 
ccOl 

During the next 24 hours there waa a rapid fidl m the patient a red count to 812 000 
and a fall in the uoagghitmated relta to 2 3 (57 500 per cunm.) Thereafter the blood 
count rose and the plasma and urme cleared of pigments 

As a check on our agjlutmation method, 270 c.c. of group A blood waa given 
on 10 9 43 This resulted m a nae of the red ceOa but there wtu no mcrease m the number 
of unagglutmated ceQa as waa to be expected from a transfusion of A blood 

On 14^ 43 a fourth and final transfuaioa of 270 c.c, of group O blood waa gnen 
resulting m a abirp nae m the unagglutmated ceDa to 13-4 (3^ 909 P«r c-mm.) Sn 
days afta the tranaftmon there were 12 8 cella (332,000 per c-mm.) Reference to the 
graph In Chart 1 will abow that there waa a atcady fidl m the number of unagghitinated 
ceUa during the fbflowing doyt and that 30 days after the tranafuiion there were 2 8 
(70 000 per cunim) unag^tmated ccEt remaining An agglutination teat done 50 days 
after the tranifuaion thowed that all the transftiacd cells had disappeared It is clear 
ftton this thai no rmal cella transfused into a case of blackwater fever 9 days after the 
cessation of the haemolytic proceaa have a sumval time of about 30 to 35 days whilst 
those transfused durmg the haeraolym were destroyed as were the patient’s own cells. 


£xpmmen/ 2. 

A child aged II yean, European, bom m the colony and Imng m highly malarKMu 
tegno with a brstory of maJUna smea a baby of 6 months Tno other individuals m the 
•■me bouse also had blackwater fever Durmg September the child had repeated attacks 
of milana for which he was gi ven sporadic doses of qmmne with tenpiorary improranents 
in his health 

On 18,9 43 the child ippeared well on 19 9 43 he had a ngor m the morning and 
was given 25 eg of qumme at 9 ern, after which he appeared well He was salt, 
however to Lourenw Marques br car a datonce of 2^ im and durmg the joumey 
'■omrted and pasaed clack unne. He was nnmedistely sent to hospital The chJd seen 
on the 2(>tfa, was very ictenc but did not appear very toxK Spleen II his blood count 
was 2,600 000 and be was panmg adequate quantities of blsck unne containing oxy 
haenoglobm, methaemoglobm and arofaQmogeti, 

A full blood exammatioo done on 21 9 43 was is follows — 

C *= 1 7go 000 per r.mm. Oxyhacmoglobin ■= 40 mg per cent. 

^ ™ 3 8 grammes per cent. Schumm • test “ + -r 

Hsemitocnt }2i> „ Retradoeyfes - 0 2 

HaemobiHruhm ■- 12*0 mg hfalana parasites ™ Ncgati%-e 

"^*fhaenulbcmm " 60 mg Unagglutmated =• 2-6 65 000 percunm. 

rest of the patient s hiitory is shown m Chart 2, p 280 and Table II p 277 
^^^The case was given only one transfusion of 140 c.c of group O blood on ^9 43 
oometitne durmg the next 24 hours there was a small haemolyaia as shown by the reap- 
P®*t*oce of oxyhsemoglobm m the urme and thu brought the count down to a figure 
^er than rt was before the transfusion The unagglutmated cells rose ftom 2-6 before 
^ tnnsfmiati to 13*0 (32o 000 per cunm.) afterwards. Thereafter as will be teen from 
^ chart, the red count slowly rose and the unagclntmated cells gradually felL The 
“topretaiioo of this case is somewhat difficult amce the fall m the blood count after the 
^wrusion actually reduced the red cells from I 430 000 to I 120 000 although the unag 
8“hnated cells reached 13-0 (325 000 per cunm.) We can onl> supipotc m the absence 
cvid cDce to the contrary that if the haemolyiis bad not followed the transfusion the 
J^agglutiBated celli would have been verj much more thsn lo-O (325 000 per emm) 
‘~*rencc to the graph in Chart 2 shows tbat durmg the follow in g dsys the unagshitinatcd 
^ gradually so thst 5 days after the transfusion there were only 9 1 (227 000 per 
~^o.) and 29 days after all the tranriuaed cells had disappeared, thus givmg the same 
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Expm mt nt 3 

In order to tsccrom whether erythrocyte* from * btemolynnff aue of bltckwiter 
ferer here i nonnel •umnl time when trxntfiucti into normal mdn'tduals a group O 
cue of blackwater ferer wa* bled dunnfi the haemolytic e m t* while the ptarm* contamed 
hrge imounti of oxyhaemoglobm end methaemalhumm. The blood to obtained was 
■flowed to aednnent in the ice cheat for 12 hour* and 100 c-c. of the red cell* *o obtained 
traoxfuacd mto a normal healthy peraom At wiO be aecn from Chart 3 the number of 
imtgghitintted red cellj before the tranxfuiton waa 2 8 (70 000 i>er cJum.) Twenty four 
boon after the tranafuaion the number had risen to 9^ (360 000 per cjnim) During 
the following 7 day* the number fell to 2 2 ^55 000 per cjnm.) tbua mdicating that black 
water ferer cell* taken during the haemolytic procesa and tr i m fused mto normal cnrula- 
tioo* are dettr o y ed rer> rapidly Tfui work u being contmued and will be reported fully 
later 

Exp^nmtnt 4 

I To discover whether ceUa taken after the haemolytic process had stopped hid a 
I nmilarly short sumral time, blood w*» taken from the tame group O ” case as m Ex pert 
Iment 3 but 10 days after til rgm of haemolyxis had disappeared, and transfased into a 
I Qonttal mdinduaL The patsent from whom the blood was taken de\‘cloped another 
I access of haemoglobmaRa 5 days after we had taken the blood from him, ao t^ the short 
l•umval time found m this case may be due either to changes that took place m the red 
I cells a* a result of the pmnoua haemolysn, or to changes that were taking place prepara 
|tory to the haemolysn that occurred 5 ds^ after we had taken the bkx^ The details 
lof the ei 5 >enmcnt are shown in Chart 3 Before the transfusion the recipient had 3 2 
I (80 000 uoAg^unated cells per cjpm.) 24 hours after the transfusioo of 70 c.c. of crlla, 
Itha number had nsen to 8*0 (200 000 per cuntn.) During the rat 6 days the number 
1^ to 4*0 (100 000 per cjiun.) — again iUuatietiDg the aame shortened life span as seen in 
|upenmaDt 3 Thu work is also being cootmo^ with larger amoucti of red cells 

I ExpavHtni 6 

I tn order to ascertain whether blackwater fe%‘er circulations can haemolyxe normal 
I red ccfli trsnsfused mto diem long after tbe baemolyij* has stopped, a group A " case 
1 ^^ had hts last attack of blackwater 18 moDtha prenously wa* tiansftiaea with blood 
from s group O donor Before the transfusion, the number of unagglutmated cell* 
present m the reciprcnt was 1 2 (30 000 per cjxtm.) 600 c.c. of group O blood wi* 
and the nurnb er of unagghitmted ceflj rose to 22-0 (550 OOO pier cjnm-) After 
® days, there still remained 3 -6 (90 000 per <* mm ) after 75 day* there were 1 *4 (35 000 
^ canm.) — thus showmg that after a su£5ctcnt period irf nme has elapsed from the onset 
of the blackwater the nabflity of the red cell* become* more or leaa normaL 

E:^ertmr7ti 8 

At this stage it seemed of interest to diScmTr whetber blackwater fei*er plasma wben 
mto malanou* mdinduals bad arry haemolytic effect* 500 c.c. of plaam* was 
®*refore taken from a caae of blackwater during the haemolytic cnsis, when tbe plasma 
l^^diined 225 mg per cent haemoglobm and 365 mg per cent, mcthaemalbumm and 
l“^•m*ed mto an mdindual undergoing an acute attack of malam with ferer 40^ C 
1^~ intense ngor and with blood cootamiog falaparvm rings + + + + Immediately 
the transfusion 2 gramme* of guirune were given thus appsientlr reproducing all tbe 
that are generally regarded as precedmg an attack of blackwater ferer Blood 
• “ ~^fr ofn the patient half an hour after the transfosion and tgam after 4 hours 
* •light increase in the indirect van den Bergh, there wa* no otber untoward 
the unne remained fJir throughout tb# wfade period of observation and the 
P***nt made an uneventful re cov c iy 

Exptnmtni 7 Cartrol 

V methods, a differential agghitmatfon test wa* car r i ed out on a 

healthy group A mdiridual using the same group O '* blood that wa* used 




HENRY FOT ATIIEXA KO\Dl ANTO^O REBELO AND ALBERTO BOEIRO 


283 


the bl»ckwBter fever Elxperfment 1 Before the tnunfiitton the number of unegglu 
tmited ■-■‘I It WM 4 3 (107 500 per cjnm.) 24 hour* efter the trtmfution it wma IS-O 
(325 000 per cjnm-) 23 d*y» after the trantfuakm there were 10-0 (250 000 cell* per 
ejom.) 75 dar* efter the transfusioQ he had 0 7 (167 500 jier cmiiu) 103 days titer 
tbe tnoafuaion there wer e 4 8 (120 000 per cjnnLl It n clear from thl* that the red 
ctTIi a much longer lumval nme m a normal mdividual than m the blackwater fe%‘er 
One, and that the tundval time ai iiKlkated finm thia case ta normal. Detalli of thh case 
gn e u in Chart 3 


Discdsbion 


We belio'c that imuffiacnt attenaoQ ha* been paid to the resemblance* 
and difference* between blackwater fc\er and haemolytic jaundice and feel that 
a coTifideiation of the haemolytic processc* that occur in these two condition* 
ill do •omcthing to clarify ^e fundamental problem of red cell destruction 
the»e and other condition*. 

From the experiments earned out above it teems clear that red cells tran* 
d into hacmolyzing cases of blackwater fever arc destroyed m the patient s 
circulation just as art his own cells, and that once the haemolyse* have stopped 
tbe survival time of the transfused red cell* increase* as the length of the con 
vJcscence, For example m Expemnent 1 red cells transfused 9 day* after 
haemolyns had ceased had a survival time of some 30 to 35 daji Expen- 
ment 2 gave the same survival time of 30 da)*! In Expenment 5 red cell* 
transfused into a case that had had his last attack of blackwater fever 18 months 
previous to our transfusion, had a survival time of some 75 da)"* It seems 
there is some factor m the blackwater fever circulation that has the power 
if destroying all red cell* that come into contact with it irrespective of their 
OTigm and the influence of this factor diimniahes a* the convaleaccnce proceeda. 
The fact, however that red cells taken from case* of blackwater fever during 
wd before the haemolytic cmi* and tranafu*cd into normal persons are also 
destroyed very rapidly (6 days) indicates that there i* also some defect m the 
cell Itself that renders it peculiarly susceptible to destruction even m normal 
^urulation*. (Expenment* 3 and 4 ) We believe however that the primary 
factor at work m blackwater fever i* extra-corpuscular and that it can bring 
*bout change* m all cell* that are brought mto contact with it and render them 
•uiceptiblc to destruction 

It has been shown that the circulation of haemolytic jaundice ha* no such 
1 ^^ V to destroy normal cells transfused mto it, although haemolytic jaundice 
transfused mto normal mdividual* have a shortened life In this respect 
there is t fundamental difference between the situation in blackwater fever 
and haemolytic jaundice. This may no more than that m the latter disease 
'^here cell detection is never so pronounced as in blackwater fever there 
o®ly sufficient haemolyim available to destroy a minimal number of cells. The 
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Dother of ihoe cbange* tx rcaHv ftifxfaTTymaPy »s*ocuted with ibe xrzics 
to hatmolrti*, s pwint borne oat hj tbc fact that t eeto ta l c£ the tpfas s 
haemolvtic jaundice leave* the fpberoevtom and altered retirtantg D cit 
uothanged. Further the charactmsbc morphologr and bchavrour rf li* 
ceUi in haeiDOtvtic jaundice mcficatc that the major defect m tba dluac cn 
be in the cell iiaell ettnlit m blac^vater feveT they utPtild a ppear to Ve 
not oftlv m the cell* but aUo in ihor ammoment, the Uner factor benj ps=*t- 
The nature of the factor* Um are Tcaponwble for desttoymf iracaJ 5- 
cells tnnsfoaed into hladcvrasct fever cuculaittrti* and broguig ^loat 
in the bUctwater fever embrocne* that rtasder them toKtptiblt to taco^ua 
even tn normal circulatiotu u quite anhnown, Maiu«.utb Fcoot rt- 
MArtTS (1943) have mpgated that the haemolnm in blacttraler fertr cit le 
due to a reduction in the midbitorv factor* gentiallT pjmeni m tuaw ec*’ 
and ten, and that the balance bet * ten Ivuc agent and InhibitoT a ilnfttd ^ ^ 
htic aide. It « too early to aiacaa the ttn p o na nce of tht*e obaerviDcsi R » 
pmem moment. «nd CArrt£ (1940) have *tated that ja focbeos^ai® 

u toertt* gravtt neoBatorum, haemolytK jaundice, etc-. mtmaJcelxr ^ 
foUoned by iphcrocrtom and cfaaxtgea m wtnoae fmiifirr are oece 
to be factor* in bnngmg about blood docructioo are cirenltnsy 
hrima- In the ci*e of ictero* neoeatorutn it la now Iniyirn th» Bh f>^ 
are rapoimble. In haetnolyuc jaundice Dior'* work would tpl^® ^ 
that «t3Sia t* not UktW to be a factor unit**, u be aava, there U irfectcre 
on the difcoidal crythrocytea, 

Dactt believea that in hactnolytic jaundice the banc abaottnaStv ® 
the red etH* in bhekwater fever u aeetns that there h *omc tbowxB^ ® 
the red ceUa but there ti ts well aome more fundamental eitia-eeirahr 
that has the power to haemolyre normal cells that come into cofrt set 
It mar be argued that, *mce normal rfHt art destrovtd m 
orcnlaDons and bladnv&tcr fever cell* in normal circtilanoiiS, the 
defect in this disease n not m the cell* but that there is *oiae 
wort that bmjjr* about change* m aH red cells that come mto co£ffK* 
winch t* differear frotB the nmatMa m haemoJjtje pasn&ce wh« 
cell* are not affcaed. Thi* mechamam mar be atasu m the »pf*ca wow ^ 
lUthoT* agree that congotion a the moat charactemtic feature of li< otrtsao- 
m this organ. ^ 

\Vbether during tba lO^natioa m ine «pleen the red cefl* 
mfluetJce of Irso-lecilhin as has been postulated by some authtw* 
and FaHJurrr* [1930] Fahiaec* 11939) Dacn 11941)) a 
the present ttate of our knowledge. Sudi a new naght Ent op 
the ted cefl* of bUckwater fever and haenjofync jaundice 
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retotince to ly»o-Iecithm (Fo\ and Kondi, 1943) Wc have atated elsewhere 
(loc.aL) that this altered re s i sta nce to lyso-lccithin in blackwater fe^‘e^ does 
indicate that there i% some defect m the red cell in this disease which is not 
manifested b> any change m tahne fragility The exact interpretation of this 
titered lyso-leathm fragihty is not understood but it may indicate that changes 
hive taken place in the lipo-protem complex of the cell wall* that render* the 
cell* more susceptible to destruction Wc have dealt full) with this question 
m a previous paper (For and Kondi 1943 ) 

The explanation of the absence of effect* from the transfusion of black- 
water fever pli*ma taken during the height of a haemolytic cnsis and transfused 
into a patient with an acute attack of malaria may mean nothing more than that 
1 plasma was used or that any haemolj’sins that were present were 
u-wu up m bnngmg about the haemolysis in the blackwater fever patient. It 
is mtercsting to note howci'cr, that olthough the plasma failed to produce 
my sign of haemolysis m the recipient, nevertheless red cells transfused mto 
the blackwater case umnediately we had taken blood from him, were haemo- 
^*^d, mdicatmg that there were haemolysins present at the tunc wc took our 
•lood. No doubt varunons m the amount and tj'pe of blood pigment m the 
donor s plasma will influence it* effect on the recipient 

From these experiments and from Daoes on haemolytic jaundice, it 
would »eem that the haemolytic processes m blackwater fever and haemolytic 
l»nndicc are fundamentally different although both are to be regarded as mtra- 
I r hiemolyses as can be shown b) the presence of methaemalbumin 
/or a positive Schumm s test in both diseases 

Sa*IHART 

1 Red cells transfused from compatible group O donor* mto htemo- 
'ynng case* of blacfcisitcr fever were dcstro)’cd m the blackwater fever circulation 
1 L as were the patient i own ccUs The rumval time of normal red cells 
mto cases of blackwater fever 9 days after the haeraolytcs had 
was 30 to 35 day* after 18 month* the lumval time of transfused 
^ cell* wa» normal. Tlus indicate* that there w some factor present that 
j- all red cells that come mto contact with it, and that the influence 
thu factor diminishes as convalescence lengthens, 

2. Red cell* taken from a haemolyxmg group O case of blackwater 
and tranifu*ed mto a normal group A person had a tumval time of 
°®ly 6 day*, mdicatmg that there is some defect m the blackwater fever red 
ecu* that render* them more susceptible to destruction even m normal 
^^latiom. 

3 Five hundred c.c. of plasma taken from a haemolyxmg case of black 
fever laden with oiybaemoglobm and mcthacmalbumm and tran*fu*cd 
®to a patient with an acute attack of malaria failed to produce any *ign of 
other than a *hght me m the mdirect van den Bergh no doubt 
***®^^cd With the pigments present m the plasma used. Thi* suggests that 



ertbcr iniaffiacnt plisau Trtt u»ed or that any hiemoiyiiin ptwart WiWj 
been u«d up m the hhckwiwr ferer ca*e. , 

A Ncrrroal red ctlb truufiacd Into hacmoJjtic jaiDufict ^ 
aumrtl orac but haemdjtic jaimdice ce!3» tiantfujed »»» iwcmil 
have t $hottci>ed aumvtl time, indicating that m thfl di>o*< 
defect a in the red cclK * fact borne out by the nmied 
altered rootance to aalioe, naiber of which n present In 

5 Tbe fact that the more aeTcre haemoljafa m bbctw atcf^^ * 

aaaooated with change* in cell morphology or thered *ahnc htpBtj 
that nntber of these chanje* may be really fundatnenuDy . 

red cell destruction, a point borne out by the fuhire of * 

the ipbcrocytoea or tahne frigdity in haemolytic jacmdice, aldie«!b it •t'P 
the periodic hatanolytK ense*. 

6 AU there facta auggeat that the htcrx^yvc prvctfta m bao**^ 
ferer and haemolytic jaundice maj be of a fundamentally diff«^ 

that in blackwater fever there appear to be factor* opentifig ^ 

about change* in any red celU that come Into contact with them •d«> * 
tbe care in htcmolj'iie prandice 

7 Ly»-l«atfun fragility h mcmaed m both bUdrwa ter f<^ wraJitc 
lytic jaundice makiag it appear that ihi* nay be • better pride 
tendeocre* than a aahne frtginty or apherocytoroa. ^\'hether th» 
fagiUty a in any way connected mth aplemc ataal* or ebanf* ® ® 
protein complcr. of the cell membretre t* at preaeni itnpoaaible to T ^ ^ 

8. On account of Pitying ataie* of bydreooo due to 
rmtuting renal blood count* alone are not neceaaarHy a true uaso 
deatr u ction in blackwater ferer 
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CLINICAL FILARIASIS DUE TO 

ACANTHOCHEILONEMA {FILARJA) PERSTANS 

BT 

EHIC INSLE\ GARRATT elb., olb^ 

Colonial Mtdical Some* 


I Blood infection with Urv«e of Acanihochtilonema perrians u quite common 
[n certen puts of Afnca, but it rarel) causes clinic^ symptoms. From the 
^»»e* here detcribed it would ippear that in certain arcumstances it may give 
\nc to quite senoos clinical duturbanccs. 

I Over a penod of 4 months m which these cases were obsenred, nnitme 
blood rx i mn uitians rerealed the presence of A ptrttoju Urrae m two other 
>eopIe who had no symptoms which could be asenbed to filsnasts. 

Both cases were Haust natives of Sokoto Province, Northern Nigeria, 

Case 1 

U H. an A&ican female aged about 35 a welfare nurse was admitted 
0 hospital 11 4 43 complaining of upper abdominal pain, diarrhoea and vomit- 
Qg After admissioti her diarrhoea ceased, though for the lit the vomited 
scTcnl occasions copious quantities of a mahogany-coloured fluid. 

On examination there was deep tenderness m the cpigastnc area and the 
^ was enlarged to four fingers breadth below the costal margin. No jaundice 
^ apparent and no muscular ngidity A stomach tube was passed and 17 
of fluid aspirated. 

Stool. Red blood cells shght cellular exudate a few cysts of Entamotba 
“ttoljrftfa jojug hookworm ova. 

Reaction highly aad, Sp gr,, 1020 No abnormal constituents 

^ to ei LU Lu my thmV* to th* DiascroB or Mtoicad Sdi vitas, Nigtnt, for 
to publflh this paper 



?Il4nU«lB DCX TO 1 


fi/oorf R,BC^ 3 600 000 I !b 6a per cent CI^ 09 ffJA 
8,500 poljrinorphi 61 per cent cotmopbtU, 2 3 per cent Ko pen* 
•een. K»hn negative. 

In new of the tender liver end its enlargement a course of etoetiaevs 
started. On the 2nd day the pain had not improved though the general coaftca 
was quite good. 

In the early morning of the 3rd day she beoroc auddenly worse, the pea 
was tevere and the patient > ery sbodted with cold clammy ci u e im tfes lod T*d 
radial pube On exammation the Ihtr tenderness had Increased, there vs 
some guarding m the upper abdomen and pemusaion m that regtou *» M 
Deep respvratlona were pilnfuL In the cheat there were no puhnonsTy tp». 
the heart nomal apart from very weak sounds, PuIk 110 Tenpennin 
subnormal 

Attempts were made to asplritc pus from s possible liver ihsee*. 
blood was withdrawn and this was found to contain an etcessofpoljBWtito' 
nucfcar feucocytet and numerous fairae of AcMniJiodnTo^e^ 

Owing to the rapid deterwradon In the patient a condition s laparotoray 
high spmal (percainc) oaacathesia was performed after premedicati® rti 
morphine and coramme 2 cc. half hourly The rirer was found to be t®! 
conge st e d and enlarged, but there wsa no endcnce of a locaEied fi«r 
Further stiempts to draw pus were not successful Tbc at oca e h tb 
and there were old adhesions b e tw ee n the quadrate lobe and the lesser caieiii** 
The falciform ligament waa oedematoua and inBamed. The other vaceo 
were nortnaL 

The pctKDt improved slowly but owing to vomiong the emeCfle ^ 
dtacootinued after 6 grama had been grvtii. A recurrence of the P*® 

Sth day with a rise of temperature was succeaafaily treated with sdphapf®™* 
At no time were microGbriae seen in the penph^l blood. 

fl/«5dC28 4 43) IUlC.s.330000(J Hb 65 per cent CLO^ WJ-O 
7 GOO polymorphs, 68 per cent eosinophib, ^ 1 per cent No par**®*- 

The presence of polymorpha In the blood from tbc hver *^*^****^, 4^1 
puratwe bepatjtia, but the temperature was low for Uus at iB tune* 
was no kucocytosis. The patient was discharged 0.5 43 with no 
symptoms. 


hL N., an African male, aged about 45 a native admirustndoo ^ 
attended aa an out-patient 7 7 43 oon^lammg of upper tbdommal p^ ^ 
had had sevend attacks before at frequent intervab. On ** 

vague tenderness in the upper abdomen efakflv on the right ddc. 1 
hts onlv complaint and there was no history of dyspepsia. 

He wsa put on a be lb donna and bbmuth mixture and a <Ect * 
but the pam became somewhat worse. 
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Oo 157 43 he wm admitted to hospital for imcitigaaon as he siDl had 
the cpigastnc tenderness The appetite tvas good at all times Lung* and 
heart were normal, 

Bkod RBCj 4^000 Hb,, 75 per cent Cl 09 WBCj 
9600 polymorph* 64 per cent, eosmc^hils 4 9 per cent. 

One larva seen m a careful ratmnauon of one thin film and five m one 
thick fihn. Kahn negative 

Stool Some hookworm ova only Unne Normal 

Though tomeumea nauseated from the pain he never \omitcd tnd had no 
darrhoca. Blood preasure, 130/95 The ftindi were normal No evidence of 
irtenotclerosuu Nervou* ^'ttera apparently quite normal Apart from the 
jaan he seemed to be m good health. 

Calling to mmd Cue 1 a *mall quantity of blood was aspirated from the 
5vcr with * spinal needle It was found to contain large numbers of Isrvse of 
d. pnsitmt — 

19 7 43 38 per 16 c-rom. 10 a m. 40 per 16 c ram. 12 noon 40 per 
16 c,mtn, 6 pm. 

N B — This was determined by the use of * Thoma counting side under 
the lovr power 

Antiphlogistine plasters relieved the epigastric discomfort. Intravenous 
injectioos of anthiomaiine were given, starting on 20 7 43 with 0 5 c.c and 
lacreatmg this by 0 5 cc, every other day unul 20 c c had been given 
Msutmim single dose 2 c,c, 

A marked dimmuuon in the numbers of nrucrofilsriac m blood from the 
tver occurred. 


Blood from the Irrer 

Blood fnxn hbe of 

ear 

Si 7 43 

*4 per 1® cjTun. 

Lame present. 

t&7 43 

— 

Larvae present 

18743 

SooK Icrroe tetn^ 

No larra* arm. 

18 43 

Seme lurae eeen 

No Ujt*c •ettu 


The psuent was disciuirged 12B 43 after 10 dm complete freedom from 
psm. 

It wu possible to follow up thu case and there had been no recurrence 
w the pam up to 18 11 43 


CosnXENTS. 

1 Both case* were Kahn negattve In one the most marked cUxucal 
^ * tender enhirgemeiit of the hw tnd the other epigastric psm 




nuiuMis Boe to a 


IM 

ind teodemen probably hepadcin orlt^ The uxutl caiues of puofol fat^ 
me^tlj — cholai^ti*, pykphkbittt, cuppurture bepatidi, btEtxy c kun OB 
ippearcd to be ruled out. Heart tnd lao^ htd no appar ent kena. Be6 
cues were acute tUneatet from which ncortry a ee med complett. Onstedik 
if the microfilame are ztot direcdy responsible for the leshxu n the 
region, a it not rcssoruble to ucume that t heavy hepatic tn f ect io o mb fk 
parasite may not predispose to t bsctcml mfiamfrtttion m mu c h the nne 
ts an lojectKm of qumine mzy be responsible for a “ fizstioa shwail 

BociuwKTVtry (1937) reports a case of acute hepatitis m a natm adio 
which proved fatal m 2 days He bad noknt cohe tnd biBooi reesssf d 
sudden onset fofknnnf a Tbta case was asaodated with tame cf 

tiav m the blood and in scettoos of the Inrer tmetoGUnte were seen. Hew 
of the vkw that the bepatiot was aqiticaemic in origin and that the petf 
plaj-ed a non pthogeruc role 

Mount (IRB) ctamders that A p er f t aju ts not a harmless paraste « 
fever has occurred la cases of tofeatatloo tmh the parasite when ether 
appear to lurro been rukd oul 

2. In both cases t eaodente infestatios with bookwonn vns prtsestk 
such I Ur^ proporttoo of the pt^ulstwn are so affected and h * 
cause no bad effects apart from t^ cDodertte anaeima. 

3 Although sntitpooy hat not the repotatioa of being imtch us k <» 
treatment of filinasii, in Case 2 marked dimimilioo In the numbers ef P®*®? 
occurred afttar the nsc of anihionulme and the tymptoms were rtfiered » 
cinisi be remembered that the numbers of lame in the p e ripbcnl Wood ^ 
sponuneomly Mount claims that intravenous meth>l^ bloc, 1 F**^t**' 
2 to 10 cCm causes the larvae to disappear 

4 Makiox Baku (1^) states that lanae of A ptntmo are 

m Isfj^ Qombers in the penpheral blood, but are confined totfaebeatiaodb^ 
vesseb, though rarely in the brer It wih be noticed that la these tio ^ 
the larvae were present in the bver in large numbers. 

SoaaiiutT 

Two cases of severe opper tbdomioal pun are described 
a marked mfesation <d the fiver with larw of XemrtkoeWfa**** 
sugge sti ve that this filsnal worm can give rise direcdy or inifii«tly to to®*” 
cEmcal symptoms. 
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DIVIDING FORMS OF PLASA/OD/C/Af FALCIPARUM IN THE 
PERIPHERAL BLOOD OF AFRICANS • 

BY 

A B RAPER, UAjen, 

MARGARET E. WILSON 

AND 

D BAGSTER WILSON t.T -col., ejuu^lc 


The ichuogony of Plasmodium falaparvm rematm fomewhat of a myttcry 
pwticaUrfy with regard to the reasons for its taking place normally not in 
the penphftctl bloody but withm certam internal orgaru There has however 
been one feature of this process which appeared to be established, beyond 
thwbt this was tint the presence of even early segmenting forma fUH more 
of schttonts m thfe penpheral blood was an mdac of the graMty of the mfec- 
tioa. It u accepted that rich forma indicate the probability if not the actual 
Presence of a tnalarul attack of the cerebral type We beUeve that dindmg 
forma have never hitherto been found in the peripheral blood of an immune 
person. 

Tha commumcation detcribea the appearance of ichizcmta of P falcipanm 
^ two severe cases of malaria m semi immune Africans and in one immune 
African who recovered without any specific treatment. 

Case Histories 

Care 8941 

A setm immune African of the Nyika tnbe from Southern Tanganyika 
Ru home ii m malanoua country in which, however the annual malaria 
probably lasts for a few months only 
had been in Nairobi diatnct for some months pnor to admission to 
”®F«tsl on 25.5 43 with a severe attadk of malaria which had commenced 
day On admission he was drowsy and confused. His temperature was 
•Palklttfae^ by permmioo <rf the DnaKrroR ow Medicai. Somcia EA- Command. 



tanxnoovT 


101 5* F liid nwe on the following 2 tUp to 105° F Spleen palpiMc (« 
finger brendth) and tender He htd prtsuoublj been grren tococ qvaat 
before tdmlnum, aince hn unoe gtnre a poaiCtvc Tanret r ea ctmo oo lUH 
day He wu giren 0 2 gramme mepaenne on the 3nh ^th and 5tb diyi Si 
t empera tore became normal on the 7th daj and be had an wuaieinfad 
convalciceDCC On the 'Ird day many (appnnimatcly 12,000 par cjea) 
parantet of P falap*nm rrere found including dividing forma, and i fr* 
tnainrc •cboonta. TbeaeJatter were not again found but a fewaacmilpjrBB 
were found op to the 8th day 

Cant 12247 

A tenii immune Afncan of the Ki«i tribe from Wettem Kenp. Si 
home waa in an area In trhicb malana tranamitticn U onty preaent fer • dot 
annua] acaaon and Infectkma arc tbetefort acquired too infrequently fee* 
cobatanoal degree of immunity to reault He had been In the NurcU so 
for a few daya, having been previouaJy for aome vreeka in a higtly «dea* 
area at Maaeno in Weatem Kenya. Admitted to hoipitil on 11X8.43,3 4''* 
after the ooaet of hit auaci, abghlly confined and ibowini evidoce of 
malnutntion. Hb taaperature araa 103 S* F., be rm afigbtly 
and the tpleeo waa not palpable. The C^J waa cJewr with a ctS 
of let» ibao 1 per cmm. On the aecond day after idminjoa be *i» P”* 
10 jrsio* of qumme and 0 I gramme enepaenne, on the 3rd day lOj^ 
qumineandO-^ gramme mepaettae, on the 4ih and 6th dayaO‘2 andCHg^^ 
mepocrine. Ha temperature roae to 102 2* tr the Snl dry but becaac oo* 
on the 5th day and be bad an uamterrapted conralcacenct Hs on * 
negative to Tanret a reagent the day after adrmaaion, but coataaed 
albumin and aotne bile pigment On adnuaaioQ many panntea ofF 
were found and 2 daya after thta dividing fonna were found in »naH 

Dividing forma were found on the 2 lucceeding daya (Lt, op to 
day by which ame the temperature traa normal), and gametocytea 2 
Aaeiual forma disappeared on the 7th day and retrained absent unt3 4***? 
on the Iltb day 

Cof* 6519 

An immune Afncan of the Jita Inbe m Northern TanganTt^ 
or on Lake X'lctona, He had been on leave to hia bon* 
returned, travelhng through onfamifiar molanom country 8 d«y» . 
id m aaion to hospital. He wta admitted on 8.4 43 6 daya after the ^ 
an attack of high fever with ahnenng Pnmona to admiaatoo be j 
plamiog of hn cheat, and it » believed that be vraa given 
aolphapyndioe Hit unne w»a ncgitiTc to Tannrta reagent ^ 
after adnutrion. On admuaion he w*a modetately ill with a 
101 It rose agam on the 3rd and 4th day to 104 5 and 104 (with nfiw/ 
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dropped to ncrraaJ on the 5th da) *nd remained there TTic tpleen was cnlit^d 
to one finger breadth below the costal margin On admiision he had been 
selected u one of a control tenea in »ome therapeutic tnaU that were in progreaa 
m thu hoapitah Accordm^y he was gi^tn aspinn (20 grains dailj) onlj and 
rccemd no specific treatment while m hospital, so long as his fever lasted 
Qor for 12 di^ afterwards A heav”) infection of P faJciparum iras found 
on the Itt day of admistion On the 3rd 4th and 5th days considerable ourabert 
of dmdmg forms mcluding mature schironts were found m the penphcral 
lood. These were not found after the 6th da> On the 4th and 5th days the 
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P*ta»ite count was appronraately 27 500 and 10000 per cram, but after 
dia tluj number of asexual parasites dropped rapidly to ml on the 7th day 
except for their appearance m small numbers on the 11th and 12th days, 
absent until discharge on the 20th day 

Gametocytes were found from the Sth dll the 27th day after which a 
d»y course of pamaqum was giveiu He was then discharged having had 
^normal tetnpersture (apart from one me to 99^ for 15 days The course 
his infection is shown m the awiompanying chart, 
rrom his history this man most be regarded as an immune \fncan as 
home u m. hjrpercndemic country But he had been m an area which is 


594 


»afIJ»Orr<T or r 


only,lighUymilM»mforUie2y«nuptoli»gomgmi^ 

ttn<4 «M more Kvm thin typiol itadti m tnmu« Afttem. 


Appcifafic* of Pimite*. 

There were no *fleteneei between the .ppeir«>M In 

mthe« three C1«1. In eieh there were the wji.1 tmp^lti 
chMietemuc in me pigment ind ippemnce. (>,_rtiieii rtii i* 

12 to 21 tnetmoite, with the typicnl chmpri Tte 

were not enUrged md m teiny ciiei were nlppled with Mmrefl Don. 
c*n be mo doubt of the tpcoo dujpKwu- 


DucentoN 

There t. everr probihnrty ihit rf the tot m <xa “ 
thev would hare become d*3tgenw»iy \% following ^ btoi 

cvena when »cfaitogony of P frinpr‘rvm u found in 
Indeed, both cm*ei wete thtady •bowing mild ,tw« ie«« 'Jt' 

meot «t«Ttedn *nd the genetwl picture coiresproded nwdecB"^ 

of •aiie nnkn» n teen m the non immune ^ ^ , ftjabd « 

do»age with OKpacriae (pht*, Ifl «« c***! 20 ^ to Ab*** 

recovery u t»ptd tad complete « we tre •caatomed 
mth naUn* of the •»«* ipparent efin^ form* ^ 

Again, It a temtAible that m one <*« (C«ae ^2247) ^ 

prewnt m d« blood the day tfter the tesnpcriturc ^ ^f^tad«zr*i 
uuiead of the eupertenoon of • medical emergency ^ ^ 

It •eerm reawtubto to condude. tbertforc, that in w* la dc P®’ 
cemi->tminutie Africans the appearance of P fmiaponfm n lh 

pheial blood lud cot quite the «noo» ngmficance it t» geneiaiij 

’“■The thin) e«e (C»e 6519) we. .dU mote retntoebte. 
of <mnj thmiMnil. of other cm. of m.Um in AXnMb JL ft ■* 


non immune — 

certamly never dangetomdy lu. itai ue »ovu*u o*.- — ■ — . 

even tha tcvmty to probably explained by lus slight ato* 

to infection for 2 year*. foUowrd by eipo«ire to a « \^cd«**** 
he had not ptrriously encountered. Ncrertl»w * , cs*t f''* 


unds of other cases of maUna m «ncai^ ^ tl H« *• 
thU man wta, to oor opinion only modeti^ ci ^ 
r danjretoualy flL That be should have 


he had not ptrrinusly encountered. Ncrerthdew be ^ ^ ft* 

nsdstance to enable him to orocome Jus infectioB aiuddwi' 

■dll atiOTJter mppoit to the con dn^o n advanced tbove. 

" ... e I .twSlevU* MmtirLltlCt 


1 tuonxeT auppui% . ^ 

We tn toBble to put fonml my definite rfat the rf!^ 

of whiiont. in iheK three era. It U dor from then oret.h^ 


•rr 

tbcaj?®^ 


Mice of atWits in the penphctal bW did nm 

infecnon («w . c«np'«' tto ^ 

of ft. pUMitn. coneemed «gge«» 

pam^-^ •« no reason to amibnte unusual toxidty to 



A- U, a\PT» VAlKlOftCT C. WIWOX AM5 D n.VG4TER WCLSO^ 


295 


The cxpuluoo of schizonti into the pcnpheral blood may have been a 
purdy mechatucal event* pcrhapt due to tpleojc contraction on arnv'al in a 
place of high altitude (nearly 6 (XX> ft ) and of comparatjvtly low temperature 
But we lum; ob«r\ed no »uch event m many aimilar case* 

The poMabiUty of an eacplanation m term* of tolerance on the part of the 
immune boat lecms to be excluded by the nimlanty of the reaction m the 
»«m immune*. 

It may be that t paraute \*anant is m question and a possible explanation 
u thrt certain geaeticaily older itraim of P faktpemm though morphologically 
typical, are developing habit* of asexual reproduction more nearly reacmbling 
those of the other *peae* of Plasmodnm 

On the other hand it muit be rccogniacd that m the African, who is 
mbjcct to so many endemic disease* the rcticulo-cndothehiim is already 
overworked and partiaBy blocked. Under these circumatance* the saturated 
reticulo-endothchuin may permit achixonts to escape into the pertphera! blood, 
ui the case of even a m^erate infection 

Whatever the true explanation may be these case* clearly provide notable 
exceptions to the accepted new that penphcral Bchixogony m Daabgtant tcruan 
Sections in Afncaos u of the most serious aignihcance. 

SoXmABT 

1 Three caaea of maiana in Afncan* arc described, m which schaont* 
of P falapamm were found m the pcnpheral blood. 

2. Ttvo case* recovered with muumal treatment, and the third on no 
irtaiment at alL None of the cases wa* dangerously ilU 

3 It u auggeited that there may be a race or strain of P falciparum in 
*hich peripheral schixogony may occur or that when the reticulo-endothehum 
overloaded from any cause an overflow of schizont* ma) take place withcrut 
the grave imphcationa which are tiauaUy accepted as being associated with such 
^ occarrencc. 
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MASSrVE DOSE TRYPARSAiMIDE BY INTRAVENOUS DRIP 
METHOD IN THE TREATMENT OF TRYPANOSOMIASIS 

Bn? 

A F FOWLERt wjlc*. d t iL » r.* 

Mtdteal Officer Celamal Medteal Semee Geld Cmu/ 


The encouraging rciuJti obtained by vsnoua vmters in the treatment of 
ariy typhflu by massive dote mtravenoua dnp anenotherapy prompted the- 
Tnter to treat cases of trypinosomusis similarly using the pcntavalent arsemcal 
^^Tparutiudc. 

The majonty of cases infected with Trypwwoma gambiertse who attend 
^ Colonial Hospital at Tamale are villagers. Their homes may be situated 
p to 30 miles away from the hospitaL In the Gold Coast it u generally con 
adered tiut a migimum of 12 weekly injections of tryparsanude is essential 
*0 tSect a cure. In considering these two factors of Stance and length of 
it wu not surprmng to find in 1943 that over 50 per cent, of trypano- 
cssea which began treatment at tha hospital, never completed 
Possibly many of these inadequately tieat^ cases became arsenic 

Forty two conaecatn'c cases of trypanosonuaaia m varying stages of the 
"****« were admitted to this hospital and treated by this method. Many of 
were also suffering from hclminthiasia avitaminosjs and chrome malaria. 
The objects m view were (a) To stcnhxe rapidly the glands and blood 
of trj^ptnosomes (6) To prevent the development of an arsenic resistant strain 
^^Tpanosome (r) To effect cure if possible. 

^ ^ tm mdebtrf to the Dratcroa or Midicm. Sggvia a for pennowoo to publish 
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DiActiom, 

The blood tnd »piiuJ fiuid of all the ctaea were etantined oa 
to boapitiL GUnd puncture (GP) and examinaUon of the gbndjdnn 
cwned out m tboae caaea thowing cnUrgement of the poitcnor canal gte4 
Accunte csumatlcm of tpjiul fioid prottlu was not poaslble m the arils caa 
owmg to lack of fadlitKa. Later C.S F protem was cstimited hj i ScaJ 
Csnudoube rhachialbununiriKter Spinal fluid cell counts were made ■ d 
cases and exammatioti of ibe deposit after centrifuging ir/ pmoaocna aa 
earned out, both before and after treatmcnL 
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Poaidre C 8 F means that there was eliber direct or mdiTtct 
of central nertous sy i t em involvement Tbut thirty ihr« eases, Wf* 
cent abowed invoiceitieot of the central nervous rraton. 

The total number of cases treated was 42 the total mortaBty sera 
(16-6 per cent) 
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Aoa rtcrucNca aho dcatus doumi -naATWru- 
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Stx tnadfna Females, 11 Malea, 31 

The pnnndve condiuoria which earn In tropical villages 
mature senility The normal degenerauon is hastened by chroetc 
with helmmtli, malaria, filanaais, an ill-balsnced and often 
Thus an African villager aged 40 yean or more, has become more aefij*^ 
his urban brother It will be seen In Table 11 that the mortality •** 
in the age group 41 and over 
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Apparatdh 

(a) A 2-pin,t glass doacte can to seirc as the trypammide eo/aticm con- 
amcr (b) Suitable lengths of rubber tubing (c) An interceptor was unpro- 
ned by insertion of the base of an mtravenous needle into the lumen of the 
ubber tube, which was then slipped over one end of a glass male urethral 
mgibon noalc (d) A screw cla^ above the interceptor controlled the rate 
f flow The apparatus was assembled as shown m the lUustratioa. 


''echwjM 

The drug used was trypanaimdc (Ma> & Baker) An adult between 
0 and 50 kg m weight was given about 2 grammes daily for 6 to 9 days. It 



■wfcund advisable to rest the patient m many instances for a day after 3 or 
o*ys treatment, as the high tempentures resultant upon treatment caused 
degree of exhaustion. 

The requisite dose of tryparsamidc vras dissolved m 2 pmti of stenk 
water in. the contamer which with the other apparatus used 
fluilied through with stenlc distilled water after stenlizadon by 
The patient s arm was immobilized on a spimt A smtable vein 
^ lorearm was entered by a hypodernuc needle, which was then connected 
■Ppsratus and the solution allowed to dnp Care must be taken to 
t the solution nmnmg mto the subcutaneons tissue*, A rate of about 
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40 dropt t tninute anoved 2 pmta of solutum to Bow tn about 6 bom Tb 
rate w*a adhered to as nearij as jxnaible la a}! cases, A aedattre, 
reronai. waa gt*m at the beginning of each day a treatment Afeeaate *o 
iTtrt u«d on tlimotc days. A atenJe tosreJ coTttrd the mouth of d* jha 
cootamcr to prrrent air borne coeiaramation of the aotutjon. 

Length of beoimtTd r« hospjta} 

Treatment waa imially coromcnced on the day of adnuaafon. Cuci « 
diMibarged 24 to 48 hours after the completron of treatment In nottaat^a 
cases trere giren 6 dij-s rreatment on 6 conaecutire days. The nwt rtsat 
cases were gi\'«n 8 to 9 days treatment with a day a rest halfwiy throo{k ih' 
course It u oot known what the total requirement of tryparptnadc a tot&i 
cure b) this method. Probably the lequirtroent ranea from case to o*. 
depending upem howr far the disease has progr es sed sod the rtanaac* d ^ 
case to the disease 


Obtrrvaiiam Amag tmUruiU 

(a) lx n probably impeasible to produce pyrogen fret water m dits 
The loU aeadable for nufaeg distOled water is all metaL Pyrenk ^ 
high was recorded m every ewe under tratmeot The tanpert W ^ 
nse rapidly about I hour after treatment had commenced tad ftH npof* 
twrraal at the ccraipleQoa of treatment Th» p y r em and 

enhance the acoon of the tryparsamide cf pyrotberapy in 

ayphihs. It M bewerer exhausting and the deaths that occurred were 

due to ihu addiconal strain on a myocardium already damaged by tb* 
and other factonu 

(b) Pam along the course of the ran used ina comnioo but did flc* 
latute more than a temporary mcoarciuence to the paoent 

(r) In three caaea damage to the optic nerre resulted. PitUnHawy^" 
matioQ with an ophthalmoscope wm not nude aa a routioe before 
wu commenced It $s recommended that this should he done- ^ ^ 

cases ictuty of T»H>n dropped to perception of light only The op« 
became paler than normal. Ametox. 0 45 granune la 10 c.c. wa 
for 5 days intravenously In two of these cases n^oo iJUpnsTed coo^ 
ably and was sufficient to allow the cases to pursue ihek rocatiogt - 
has shown no improvement after 3 months. Id one oac Ttfual 
was noured after 4 days treatment ^ grsrwnc* ©f tejpar**®^)' ® 
after 6 dsj^ (18 gramnKaX the otW after 8 days (12 gftrma ^^ / 

(f) Fm case* allowed a trace of bile in the unoe at the 
treattamt This was not assocated with any other credence of ^ 

and cleared rapidly when treatment cessed. It is of interest to not^ ^ 

compEcatioc occuired only when other cases of Utw disease we« 
the wards. 
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(e) The treatment cauted much lei» disturbance and weakness m children 
in adults, although hyperpyrexia even up to 105® F was more common 
1 the childreiL 

Results of Treatment 

In all eases no trypanosomes -wen found m the blood or spinal flyid on 
'“ompletion of treatment with the exception of Case 16 In the twenty-seven 
previously GT + the glandular enlargement had completely subsided, 
lucre was marked climcal iropro\*emcnt in all cases. The thirty -five cases 
w lu survived tr e atm ent were all symptom free and those prevTously somnolent 
lost that characteristic and had regained an a\-crage mental alertne^ It 
no exa ggera tion to say that all the cases were greatly pleased vnth their 
iprov-emcnt in so short a space of time. 

^ resulU 

It is impossible to estimate the curative effect or otherwise of the treat- 
without further examination of the cases over a period of 18 months, 
ne results of the twenty four cases given below appear however to be 
^ ug These cases bai'e been exammed periodically over periods 
^ I from 4 to 7 months since their original treatment Eleven cases could 
ot be traced for further examinaiion. 


Cascs. 

Com 2. — Male ajed 7 vesr* Wogfat 22 kg S y m pto m free. GJP -■ tryptno- 
+ Blood negmtrre, CBJ negative. August, 1943 6 giinimet trypsrwnide 
6 d*y». No tone c ff ec tE . April 1&44 weight 22f kg Syrflptom free. Looks sod 
tetls vreD No glaods. C3 J esd blood negstrre. 

Com 3 — Male, aged 42 years Complains of soomoleDce. G en er al co n dit i on poor 
'lodeisteljr ataxic. EhiU mentally Weight 49 kg No glaads. Blood uegarire. Cj 3 J., 
cells per cmm. Trypanosomes present. August, 1943 19 g r afunvrs tiypariamide 
No tone effects. 29 12,43 freight 62} kg Sy mpt om free. No ataxia. Mentally 
Now workmg as laboorer Noglanda. Blood negative. C.S J*., 10 ceDs per cjnm 
t^panoanniii, Albumin 0*020 per cent. 

GflJ# 4 — Male, 38 years. Wer^ 47 kg Very ataxic. Markedly emotionaL Cota- 
tphasic. Partially dytphagic. General condiUco poor Blood negative. GJ* 
jjj- present- C.SJ., 140 cells per CJmn. Trypanosomes present. August, 

14 grammes tryparsimide in 7 days. No tone effects. Novgnber 1943 wright 
kg Blood negsure, C.SJ*., 60 per g-iT>rn_ No tiypaa os omes . Albumm 0*O56 
lott the emotionalittn and looks and feeis better Not ataxic. No dysi^iagla. 
slow and •hirred. Given furdicr 10 gi a mme s tiypanamide in 5 daya with no 
March, 1944, wei^ 64} kg Feeii and looks weD. Stfll has aJow aluiied 
Blood negative. <3,3 J., 23 »*^TW per canm. No trypanosomea. Albumin 04)50 

cent, 

® — Mtk, aged 7 yean Weight 20 kg General condfctcn good- Ccmplams 
ptmt. Not somncAent. GJ* poamro. Blood negadre. CjSJ., 6 ceUa. No 

August, 1943 6 g r fmii^ try^wisamide m 0 d^s. No toxic effects. March, 

^ tymptom fist. Fetla and locks Weight 21 kg. No glands. Blood negarire. 

5 edU per cjrun. No tryptnosomes. Albumm 0*01 per cent. 

' — Male, aged 9 years. Weight 24 kg Joint pains. Not aonmoJent, (jenerml 
good. GJ* trypaooaomes present. Blood neguire. (i.SJ'., 2 cells per cjcm. 



>r\i<n'E Doit TfiTniuAMnw »t rmn* Kitrop 


No tf 7 p«no*c«&<*. Aocuc, 1943 9 g r amn ic* trypAnNcnidc In 6 d*^ kttidi, M, 
LocJct and £«}» arrfl Wricht 27J kj Blood wf«m. CL3F Ja5 
p«- cjrcm No trypaocwarae*. Albumm, U-01 per cem. 

CoMfi — Male, eged 44 t\«gbt?Ok* Joim pama. \erTatctfc:. Gomiplpc* 
good. Not KwinaiaK. GJP poertj**- Blood rtegatire C.8J., 14 «B* per cjnot S 
OTpanoKTDC*. S«tJttmbCT 1943 l8 greiinwt irypaMamWe in S daya. Oaftatei* 
of trwuroeat hu VMion beeaoK poor Ho «« ghoi O-dS gramw onrfwTm fcjpadffcb: 
daily u it i av invj m ly for 5 dry*. Thm ww cotwdm&Io fmprotrtaod fa rted fail 
There ww alao « tliRbt tract of btl* m tf>e urme for 5 day* from tb* fth dir of tmaa* 
December 1943 tligtitly ttaccK FeeU tr>d look* kcB Wright 7H kg Sociotex. 
C3F to ccQ* per c.mrn. No trfpaftoooree* Afbwmn 04308 per eent„ lUfaw 
»* he la afraid of lotmg hi* eytdahi 

Cax 13 — ^ Itlc ijed 25 yrm Ifmne. \ ety ru*«y Mid djffieok to crotrti T* 
mc-BiMrmJy TeOd* to b* ewlenc Weight SB kg Ceoert! coctdhkn fdr O f 
Blood negttrre C3,F 2W ctO*. Ti TpMW toroc* prt K O t . Septttnber 
trypartamide m 1 <faty». December 1943 osich imptoted. Now <fort tod eay ■ 
coBtTol !• tvphone wvl f«lfc*ti»e Blood ntftUtt 10 cetE* per tJ**- * 

tryptaotomc* AIb*unfn fHH per cent, 

C<at U — Mile, iged -5 ye n * Weu^ 34 Lg Compliini of Jofa* G*rm 

condjnoo good G P trypanoiorae* prerntt Dia<^ i n giU w CS.1% W afbp ge ^ 
No tryptnoiQrnef Septem b er 1043 1 3 g ra r w ie * tryparaimido h 8 d>^ 

April 1944 eyn^rtom fret Fetli lod look* wtQ Weight 56 kg Blood wp8^ ^ 

6 oslh per c mm. No tr^panoaocne* Albuniin 0-019 per cent. 

Cfl*r 18 — Female eg^ 10 year* Weight 29 kg Shgbt aontnctetcao^ jo»** 
Pum GeoeraJ coodrtjon good OJ* *»d blood negapre. CS-F^ *4 ccBi PJtt^ 
No erypao o t a ege*. September 1943 7| giat n ni e* trynsnasude in 8 d«r «- ^ ^ 
cfficti December 19« tympwm free. C^-F P aib pc tmm. No 
Mbuoua 003 per cent. QhmS grasmneatrypammlde In? day*. Asrik 1W4 
free Feeia tad loob *«£ Wei^SIkg iUood aegviirr CAF,. 

No o ypMiaaamea AIbwtm 003 per cent. . r-ar 

Ciw 19. — Feaale. aetd 0 year*. Wdibt 28 kg Cener*] ctcdi ri oB 
«nocw®*l. anipkf end aomaoleni CJ* poatlee Blood ar t ' ttl r t CSJr , 
c.tBa TfyjMDoeQroe* preeeot. September 19*3 7i gr«ma»* irypar***™* * -•* 
No tococ cneett. December 190 Wright 30 kg Shorra feemJ ^ 

210 crib per cjpm. Tryptmaoroea pre arot . Aflmmin CNO per cent 6 s* 

panemtda m 4 day* gim. No totne effreta. January 1944 coodo p aSy 
aomtwfcnt. Fcri* and kwka weU April, 1044 aright 30 kg Appear* »W7 
negauve Spinal pemetun not cjceraafriL jiW 

Ca*r 17 — Xkri*. md 18 ycara. Cenetrifaed pain* and womxAtoot. S 

General cooditfao good. No gteida Blood negttlTt. C8.F., 14 t*^.?**’ 
trypanoaocnc*. September IW3 9 grBOtoca tryparaarriJd* m 5 day*- ^ ^ 

Viarch. 4944 S3 ka B yt npt o cn fre*. L^ok* and fcel* wiB- Bio** 

CS-F., 2 crib per cjran. No trypanoaoroe*. Albumin O-OI per cant. 

Cm 18 — Female, aged 25 yearv Sypiptioea free Oi* and bio*i FfTra en^* 
2 crib par cjnra- No trypanewanea, Welfin 82 kg Septe n ber,. 19*^' 


a y pataim ide in 8 day*. No tmic rifecu. Apnl, 1944, Ciri* and fcofci <t & 
free. Blood negathre. C BF 2 eelb per cJran. No trypaooaoe**- AX'"' 

per cent. , ^ 

Cm 19 — Mrie, aged 30 yeara, Oenaralbed pain*, hoadaefaa ^Tesi* 
General ccodkioa fo^ W*itht43kg OJ* peg ari T a . Blood poaitbr- ^^^^ M**** 


AprQ, 1944 wedriaa wm at Carry boy Feri* and lock* well. No 
fikg Blood nrg^ra. CSJP^ 6 cdOa per wtara. No trypaooaomea. A—-- 
per cent. , , v— « 

Cm 2L — Male, aged 80 ycara. Oenertl werimea*. Vary tbfa* ***7 
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Modaitety tomnoknL Unable to ttcnd without aupport. GP and blood necatwe. 
C>S 20 cella per cjrtm. No trypanosomca. Weight, 48 kg October 1943 12 gramme* 
trypammide over 12 day*, each dote bemg 2 gramme* (aa mjcction* only but treatment 
m temtpted to re*t the cate aa he wa* very weak) 26 10 43 70 ceUt per cjmru 

No tiyptitoaociiet. Albumin 0*06 per cent fl try p ar mr ude in 3 day*. 181143 

10 ceD* per cmm. No trypanotome*. Albumm O-O^S per cent. 2.1^43 can now 
Walk. la aentiblc Not aleepy No tymptoma 7 144 returned to hum work height 
46^ kg Febroary 1944 CJSP 30 ceQ* per cjnm. No trypanotomc*. Albumm 000 
per cent 12 gramme* trypammide m 2-gramme doaea over 9 dayi No toxic effect*. 
April, 1914 look* and fe^ well Symptom free. Blood negatwc- C.S F., 20 cells per 
cjsm. No tryi ia noaocie*. Albumm 0*u3 per cent. Weight, 54| kg 

Cat* 22 — Mak aged 10 year*. Tbcraoc pam. General condition good. Weight 
44 kg GJ* positive. Blood negative. C.SJ 2 cell* per cjTtm. No tiypamm ane*. 
October 1943 12 gramme* trypanam ide m 6 daya No toxic effccta. 31.3 44 feels and 

lookawelL No aymptomi Wei^tSItkg C.3 J., 5 cell* per cjnm. No trypanoaome* 
Albumm, 0018 per cent. 

Cat 23 — Female, aged 35 year*. Somnolence. General condition good Weight 
49kg GJ* and blood negative- C-SJ" 40 cella per cjnm. No tiypanoaome*. October 
1943 12 gramnM* tryparaamHe m 6 day* 18 1143 feels wtD. C-SJ., 20 cell* per cmm. 
No trypanoaome*. Albumin 002 per cent Ti y paiaamide 6 grammes m 3 da^ 22.3 44 
Symptom free Feel* and looks welL Now pregnant. BIo^ negative. C.S F 8 cyTli 
per cmm. No trypanoaome*. Albumm 04W per cent. Weight 53 kg 

Com 24 — Male, aged 8 yeara Mother atkte* that the bOT ta sleepy General condi 
two fur Weijht 21 kg GJ* and blood negative C-S F., 24 ctlis per cmm. No 
trypanoaome*. October 1943 8 gramme* trypanamide m 6 day* Niarch, 1944 no 
fytnptoTO*. Fed* and look* welL Blood negative. C3J 6 ceDa per e.mm. No try- 
panoaocnea. Albtimm OOI per cent. Weight 22 1 kg 

Cow 25 — Fenale aged SO year*. No aymptnm*. GP posiUve. Blood negative 
C.SJ., 10 cefls per cmm. No trypanosome* W^dght46kg October 1943 12 gramme* 
tnpammide m 6 daya No toxic effect*. March, 1944 feela and look* wefl. Weight 
46 kg Blood negative. C.S F 8 ceBa No trypanoeome*. Albumm 002 per cent. 

Cat 26 — Male aged 28 yeart. Complains of aomnolcnce Very droway and dull 
Staggtn a* he walk* General condittoa poor Weight 61 kg GJ* positive. Blood 
“EJtiTe C.SP 450 ce l la. Trypanoaome* preaent. Albumin 0'O4 per cent. October 
1943 14 giM i i imr * ttyparaamide fa 6 day* No tone effect*. November 1943 C.SP., 

w per cmm. No trypanoMcnea. Albumm 0-037 percent. No longer aleepy Fed* 
•^kot* unproved. 8 gramme* trypammide fa 4 day*. 23J5 44 symptom free. Mentally 
■lot. WeiMt 61 kg C5 F., 20 cella per f -mm No trypanosome*. Albumm 0-022 
per cent Blood ncgat i re. 

, — Male, aged 40 yeara Headache and genoalized paita. General cooditiaD 

OP poaitive. Blood neg ati ve. C.SP., 10 cell* per ^ mm. No U > pauusome*. 

O-Ol per cent. Weight 66 kg Norember 1943^ 8 gramme* tryparaamide fa 
Rested for 2 day* owing to appearance of bile m urme. Then further 4 g r Tiin->#« 
p Q March, 1944 tynmtun fr^ Looks wtIL Weight 59 kg Blood neg ati ve 

t 10 ceUi per cjnm- No trypxnoeomea. Albumin O^OIS per cent. 

Cat 32. — Female, aged 39 year*. Headache and generalized pama. General coodi- 
good. Weight 41 kg GP poaitive Blood ne gati ve. C SP., 2 cella per cmm. No 
g7p™®*om£*. Albumm 0-01 per cent. November 1943 12 g r i nit^ea trypammide m 
toxic effect* March, 1944 feds and looka welL Weight 42 kg Blood 
C.S.F., 5 ceUa per r-jvim No tr y pano a omf* . Albumm 0-01 per cent. 

^ — Male aged 18 yeara. Headache and somnolence. Very dull and aleepy 
Li**^*^ Weight 45 kg General condition poor GP and bloM poamve. C.SP., 
^ PCT c- mm . No tiypanosccne*. Albumm 04)50 per cent. Novanber 1943 

Vir*® 0th and 20th November gi ve n 16 giamnjea tryparaamide fa dose* of 2 giatmne* 
~J^oo right of theae day*. No tone effect* Mami, 1944 feel* and look* wdL No 
Tf™* McntaDy alert. Weight 50 kg Blood negati ve CXSP., 8 cell* per cjnm. 
cuounun 04)22 per cent. No tryptnosocnes 
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C*M 38 — Fcnule ic^ 8 yen. Sotonoleoc*. Very sootKoel. Wd(fat &t ^ 
Gextef*! cooditke £tir OJ* kkI blood poartbre. C.SJ'., 30 ctik. No trypaiMaH. 
Albumin CKO per cent. December lfU3 7 gmnmc* tiypcfmid* in 7 tkn. No tdc 
cfTeco. Itlanb. 19^ tymptnni fri^ LcobwdL No looter c c Jte bU. WdibtOlH 
Blood oeguire. CSJ*., 0 ccUe. No tr y pau c aw o e* . Albumin 0*019 pa eat. 

Cat 39 — bielc. ifcd V year*. Complains tii aocnnolmce. Very npod. Goal 
condi doe poor Wetpht 40f k( No glands. Blood nesadre C^F., llOc^pecaa 
No Dypanaomea. Albumin (HMB per December 1943 6 g r iMBei 

atTmde in 3 day* — 3 day* real, fotloarad by funber 0 gnama* m 3 dtyt. At 
of tr e auo e nt lu compUaed of dirgnm of vinom Vbaal acuity light poemtha ^ 
and tint hat not unp roved after 3 He wt treated vkh amrttit, Apd. ^ 

t ytaptom free. V?ejiht 50 k* No lotvcr aletpy Blood o egau r e . C.SJ, Iv eA |« 
cnan. No trypa p oaome*. Albumin 0^ per cent. 

CO’tCLOSlO'n. 

1 It has been eatablisbed that it la possible to give tryparDtoiik ^ 
ma s si ve dose mtnrcooQS dnp mithnd 

2. The treatment ret^mrea hospitalixation bat reduces the tune of treS* 
ment from 12 weeks or more to about 12 day* or leas. 

3 The method produces rapid stailmtion rf the blood and fh**^ ■ 
trypanosomes and it Is onlikely that t reat ed cases will becom e anemc 

4- eWdren and young adults tolerate the treatment wtH The tjed e* 
ussuiabk for such trexemeoL 

5 It would be of Interest to ohacm the effects of thia tTesO Bal. ^ 
pyrogen-free water and wbauinting reduced trypananiidc for pypar wwI'X 

SoinUBT 

Forty two cases of trypanosomiaais In roiymg stages of the doea**> 
with masstre dose tryptrsanade by intravenous dnp method, sre 
with bnef cue histories of twenty four case* eg mined 4 to 7 mentis 
trestmeot. 
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COHRESPONBENCE 


To the Editor Traxsactioxs of the Royal SfXiety oj Troptcal Medtane and 
Hypene 

SPRA-li KILLING OF MOSQUITOES 
So, 

Anti mabuofll »pnyiii^ is c most valuable measure, but cannot 5*61 cverj- 
where replace tcnctxcd housea and anti larval opertnoni, although eotryuhtre 
rtn a splendid adjunct. The netv insecticide, DDT may transform the situation 
The 1 Ib Wertmghoute aerosol * bomb ' using freon (and perhaps 
DDT) It a most valuable tveapoo, Petrol dni'en motor paint spray giraa 
have been used mth kerosene-pyrctbnn nurtures very tuccosfully where 
hwisea — and not tents — were the dwellings treated. We got over the difficultv 
of locked rooms by having a long thin noaxlc made that could be poked through 
a keyhole, or through a small hole apcaallj drilled m the door and normally 
coTOtd by a small pivoted flap Freon is rather hard to get and is also used 
for tir conditiomng plant but, trAen there u no fire nsk butane is an equallj 
good dispenser , 

One of the great tditntages of any kind of spraying technique is that 
•dult anopheles can be counted and perhaps dissected, thus affording a valuable 
control for anti malana methods from yesr to year Counting the stunned 
apparently lifeless bodies of mosquitoes is made easier if the manoeuvre 
of Mr A. Husset (late Health Inspector A.I O C is used He spread a large 
while sheet over the open doorway of the room — after blocking up all chimneys, 
^dhtors windows and other potential escape routes — and then started sprt}- 
The intonated insects flew into the shining rrhite sheet and fell on to 
* newspaper spread on the floor at the bottom of the sheet Subsequent 
'^’^ting identifiation, dissection, state of ovaries, stomach blood precipitation 
etc. were simplified- Floor sweeping was unncccssarv 
^th regard to Professor Blacklock s remarks about adult mosquitoes 
•htltermg m vegetation near dwellings, we found that French mangolds 
\Teptes potuJa ) — the vanety known as * Legion of Honour " a single golden 
“Oi^er With a dark brown velvety centre end dark green fem-Uke leaves — 

(1&44) •• Spf»T Kalin* of Mosquitoes m Houw A contributKc 

Malaria Coctrol on the Cold Coest” Tetou R. See trep hied. Hyt~, ** (3.) tB7 



ctmuiramncc: 


aoc 

provided eagerly tought rtfuget for wiophcDne tnd cuCafte idnlu n ta 
Trreajhcr wbtti adulu were cUfficuh or Impouible to find hi their cttnl duSm 
Gtrdencrt like *owing thete ftowrr* in tight clump# wid the gnwad a li* 
middle of the clump it tlway# damp even lO very hot dry Meajyetna* 
«jmmer» 

The nttiTe population never objected to tpraying of then dirdSiigt 
apprcaaied the bllung of fite# more than n»*quito<i both, of came, vn 
icN'ol'red tn the holocaust. 

An u^duoua trap for moaquiioca and flio wtt developed by Mr Hoffl 
and Mr C B»00kinc (both Health lrt#pector#) They apnyed 
vtgcutioQ — plaitOi and bothei, never gna* — with a dilute #oiuODo cf wS** 
arvemte and motaa»e# which proved a very potent and effective coatad 
even when dry 

1 am, etc^ 

Abadan Iran, Faasi 


TREATMENT OF DIUURZIASIS WITH SnLBAJfTDlVE. 

Sm, 

The late Profeuor Mawuncton koBu tuggoted that i tml dx** 
nude to aiudy the effect of mlbamidioe m the treatment of bilha*^*^* ***^ 
•erwa of nine caaea hti now been treated and, though the reault* do w< 
further trial they may be of inieteat to other wotiera. . 

Ciaea heanly infeaed with Schjjlaiowu hsfmaiobwn were arJected ** 
effect of trea tm ent can be more easily observed with thi« type 
S wunjcta ^ 

The effect of treatment waa judged •olely by the effea oe 
pretutDpffon cf cure only being made when do»d eggt, from wtu^^ 
could not be haudied were passed. It was for this reaion ibat herfO? 
cases were sdected for the absence of eggs from the urtoe csnix* 
as a entenon of cure noce penodk vanatjoos m the number of e|g* 
occur irrespective of trcttrocni, and m lighter mfeetiorai period* ta*? 
in which no egg* can be disetrrered fai the unue. 

The drug wed was 4 4 diaandmostilbeno-di tscthicnate (**^^^’**p^ 
and the dosage used was simitar to that used by Kjek and Satj* bs 
ment of kala-amr doc alkrwanee being made for the difference m the 
wed- The average adult course cf fifteen mjectwma vaned from * 
grammea, 

In fise of the cases, there was no apparent change m the 
one course of fifteen lojecnona. 

• Kjaa,\l- * Saix (IWO). Ak*, tref AfmL Cf M 85. 
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In two cases the urmc increased in quantity became much dearer and 
the number of egg* passed was grcatJy diminished. Hatchmg of mincidi* 
was still observed, and it i* therefore uncertain whether the observed effect 
was due to the drug or not. 

The remaining two cases were presumed cured, the effect of the drug 
becommg apparent early m treatment. 

In one, the unne had cleared considerably and the number of eggs 
diminished after only five mjections Mincidia could only be hatched from 
about one m ten eggs, and when hatched their movements were sluggish. Of 
the other eggs, some were black and shnvclled others appeared normal but 
no movement could be detected in the contained mjncidia. 

Before the end of the course no minadia could be hatched from the eggs 
paased. The patient was observed for another month, at the end of which 
time the unne was clear and no eggs could be found. 

The other was the first case in which this treatm ent was tned and the 
resuh was somewhat dramatic. 

The patient came to hospital complammg of swelling of both testes, and 
irregular attacks of fever for 10 months. The right testis was enlarged to 
•boat twice Its normal size, the epididynms being more affected than the body 
of the gland. It was hard, heavy and painful The cord was thickened and 
rrrcgular The left testu was affected but to a lesser degree The prostate 
^ not enlarged. There ivas a large tender main of ibac glands on each nde, 

I The spleen and hver were both enlarged. The unne appeared to be almost 
pore mucus, streaked with blood, and contained an enormous number of 
5 \aematobtum egg* twenty to thirty bemg found m a drop of uncentnfuged 
tinne under a cover shp 

Wthin 3 day* of the commencement of treatment a change became nonce- 
*ble m his unne It had cleared considerably and the nmnbek of egg* was 
di m i nithm g By the end of the course of fifteen mjections his general and 
local condition was greatly improved. His unne contamed only a httle mucoid 
deposit and the eggs w e r e scanty From some, minadia could be hatched, 
^hile other* were negative, and there was quite a large proportion of black 
and shrivelled egg*. 

A second course of ten mjections was given after an mterval of 10 day*, 
•her the third of which no minadia could be batched from the few eggs passed 
m the unne. 

^Vhen the patient was discharged from hospital, 7 week* from the date of 
•dramion^ hi* unne contamed a ahght deposit, the left testis and cord appeared 
normal, while there *till remamed some nodulir enlargement of the nght 
■P^dymua. The Diac glands had dimmiahed considerably and were no longer 
onder The spleen and liver remamed unchanged. 

TTie patient was kept under observation for a further 2 months during 
tune there was no relapse and no egg* were foimd m his unne. 
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Suinmjng op it wtrold »pp«r tlut tdthinudmc u td tfacfipwac niat 
•ome cut* of •^ttosotmatsu bat, m the wnter t opitaon, tbit efftct ■ t> 
uncerum to jumfy the tue of the drug us a roatme tmiroeni. 

I am, ctCo 

R, W SltTBIXSOK. 

Snthr Mr£caJ [MsprOtr 

Sudan VeJbca/5ffoa 


Abu Uihcf Sudan, 


A CASE OF BLACK\^ATER FEATSR IN AN AFRICAN GIW.* 


S», 

Iq ibt* paper Dr Skibcori: taja Nor can 1 ireoilcct the nflcla 
tor btacnokrgical exarmnaaon of ibc unne and blood to the Eimum d 
bUckmiet fever " 


Hat Dr SHtacotE forgotten the folknnDg among other 
that he hai overlooked them * 

Blood.— (a) “ In two cate* culture* were made from the blcod fio*?® ' 
both they remauied erenle. In one cate culmrt* were made frroi tie ^ 
and heart • blood ui both pure cultare* of Sltpiiybncra aarrar rtrfa* 
Stifhes*, J W and CHUCTonrcM S R. (I'W) R/forUtot^^^ 
ConaaiUt ef tie Rox^l Sooeft 23 

(i) “ In two ci»e» I hair found atrepiococtma-lie orgaoBm* ta d* W®® 
CucHtow N (1929). The p rcvaknt diacaaes of the Bntiih Soi** 
Dlandt. Trtta ft Sac trop Med. ffrj,, 23 179-184 

(c) “ Bointt ha* ui iDdo-Cfania docribed a ttxtptococcu* winch be 
m the blood of a paueot for * long tune laffcruag from malana and 
with blacfcwatcr ferer” CAJOrAiiATU, J P (I9CGb) De b fiertt 
trfmoglobiDaiKiue obeenrc eo Grtee. Prog Vtd., No*. 37-40 

Urme.— {«) Streptococa present m the roajontr of onoo- 
G R, (1932) Researches on bUckwater fever m Southern Rhode***- 
Sdt Hyz trap !/«/„ Mem. 6. 19S. 

(J) Cas e* , tweoty-oftc. Orgausms m tw e n ty staphylococd b 
atreptococci m one, vanous in 6vn. Control cates, forty four crfg*»*^ 
ihrttT four staphylococci in thirty ttrvptococa m sev e n, vanoo* 
GcrtoxEt R- M. Daitt T H. (193S). The ■lax i itr on of 
with bb<±w*tct fever in West Africa. Aa* trap \ftd. Peraat.^ tS, 


I am, etc., 

J \\ 1\ STI7*«» 


Sm*3». J O (1»M) T*w. Jt Soe osp. Mrd. Hjf., », (I>, 
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SOD 


Sdi, 

We were interested to read m the Nocmber number of the Transaction* 
the report by Dr Shtrcore of a case of blackwater fever assoaated with strepto- 
coca m the unnc, which improvxd rapidly after the administration of 
fulphithiiiole- Judgmg by the article, and b> the cable subsequentlj sent 
by Dr ShircoRE to ^e editor Dr Shircore would appear to suggest that the 
itrqjtococcus was at any rate m part, the cause of the haemoglobmuna He 
wntes ‘ It IS deplorable that of ^ the above cases — ercept the present one — 
none of the unnaiy deposits was stained and ciamined for bacteria and of 
course, as a consequence, it is now impKissible to correlate the present hndings 
with any previous example nor can I recollect the record of anv bacteriological 
examination of the unne and blood in the bteramre of blackwater fe\er The 
besnng of a haemolytic streptococcal infection of the renal pelvis, with the 
probability of a concurrent septicaemia on the aetiology and mechanism of 
bUcfcvrater, certainly demands close investigation, by cultural methods mcludmg 
blood culture, for it is not bejond the realms of possibility that an organism 
of this nature might be a contributory factor if not the cause, of blackwater 
fever, m the makrud subject- Dr Shircore would appear to have missed 
in article by os (Gordon and Davtt 1935) which records the association of 
hactenoru with blackwater fever and desenbes eighty two strains of organisms 
uokted from a senes of blackwater and control cases examined in ^ est A^ca, 
As It seems to bear directly on this important subject, it may be worth while 
qiioting m full the summary and conclusions which we published. 

SoatiiABT AND Conclusions 

In seven cases of blackwater fever examined during the active stage of 
the disease all seven were found to be excreting organisms m their unne 
I Amongst so small a senes of cases such an association mav of course, be 
1 merely a coincidence we cannot however dismiss it as such, until a case of 
blackwater fever is encountered m whose unne no organisms arc to be 
lound. We have not observed such a case in Sierra Leone, and the one case 
®**®uied. for us m England was also associated with a bactenuna.* 

In thirteen recovered cases, examined at vanous penods from I month 
to 10 years after the attack, twelve were found to have bacteria m their unne, 
while m one, examined 2 years after the attack, no bacteria were found on 
Culture, 

Amongst forty-four European and Akican controls, exammed by the same 
^*®^que thirty-four were found to be similarly excreting orgamsms. The 
adence of bactenuna, therefore, amongst the active and recovered black- 
I Water cases was higher than amongst the controls 95 per cent, as compared 
'^TTpercent, 


tnotiier ( 
tnd fennid to ra 


; of active blackwater wai examined by one of os in 

[ tnd fouThd to be putmg a heavy cocccntnnoci of stipbyloccKXa. 
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ccMnroxcnct 


" In the trmll »«ncs of ictirt wd tcctn, crtd bU ciwi ter ca«» m «isi 
quinbuUTt atmuuoni were made, the coocenintion of bacttru ^stsis 
focnd to be higher than amonpat the control oM 

“A cotnp*n*on of orpmuma of the tame generm, ataphjVwxa » 
ftreptococci, laolated from tcti\c and recov e red bUciwatcr case* md fm 
control case* sberwed no essential diO’crenccs tn morphological, cnbinl cr 
biochemical character*, 

\\ e have been unable to pn>doce any evidence that bictcru oolatfi 
the unne* of active and r ecovered bladcirater cases or from cootTtj a» 
ahertr any maried pathogentarv 

Mlhough It has thus been thown that blacksrater fever i» cens^ 
associated mth baaenuna in the senes of examined bv us ani d* 

the concentration of bactens u usual^ high, vet, aince vrt have been 
to demonstrate any marked pathogmiciiy »n the organism* isolated, aftd«K* 
control* ihoK that bactenuna ta wideaprtsd amongst European* and Afoca 
m Sierra Leone it foTkrwi that it* mere presence in cases of Wackaates fe™ 
cannot be regarded a* evidence that U bears anv cataal rthtwnship to cb 
daestse. Further the rcanlu obumed prove that a combination of i±r«*t 
malaru undergoing treatment antb qtmuoe and issoaattd wuh bacicJ®® 
doe* not ne cessa rily result in blackwiier fever for several of wi 
control case* presented tha combioation, although in these case* the eoctf 
tratioo of bactena wa* lost In addioon, scene of the controls who at 
of enammation were somlarly excreting a small number of baflffi* *® 7“ 
unne hot srere not suffenng from malana, subsequentlr conincied »»* 
wiihout developing haemoBlobuiuna, ^ 

Tbe rertcukedVr high bsaenal co n ce ntration which we have . 

tome of our active and recovered bladcvrater ose* is tbe only featige 
we have not observed in the sene* of control case*. AVTietber ihelngfa^^*^ 
concentration m the unne in these case* wai a mere coioodeiice, or 
played any pan m tbe causation of the disease, cannot be detertmned 
evanumtig a large number of cases.** 

We are etc,, 

R. M GotDon 
T H. DavFT 


LrtYi^ooI School of Tn^ai \lediant 
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bnitODtrCTlON 

MALARU IV THE SO07JI WEST PACIFIC (i94^I&43) 

Tht fint »cvcrc tnalarta cuuilttEs m the South West Pacific comprised 
* g^roup of AuatraJian infantry who hsd retreated from Rabaui after itt fall 
^ the Japanese in January 1942. With a medical officer who was sagaaous 
enough to coUoct what qmnme he could some 252 men crossed the pangle* 
cf New Bntaifl, finaity escaped to hfew Guinea and later crossed to the Australian 
mamland Por the 1st month m New Bntam enough qainme was available 
hi treat sidt malana casualtica Then qumme supplies became cihausted and 
u\ the next 4 ot 5 weeks fifty men died fewn maiignant tertian taalana. On 
the raamland the rcmaiDdcr were found to be smffentig from mixed 
®»hgnant tertian (M.T ) and benign tertian (B T ) infections. The maiignant 
t*rtiia malan* was readily cured and the benign tertisn attacks responded 
tthsftctonjy to standard treatment, the temperature subsiding and porasjtcs 
“ijtappcanng but relapacs occurred frequently at short intervala and anti 
Bi*Iarjai drugs faded to cure the mfection 

Unfortunately subsequent c*pcncTicc confirmed these early findings and 
soon became evident that the strain oc etrams of PUumodium xntax acquired 
T Britain and New Gumca differed from the sUauia of P twax which 
h^d affected Auatraiian troops m Egypt and S^na during 1940 to 1942 in two 
^pects (I) though the immediate response to anti malana drugs was saos- 
the relapse rate was very high (2) relapses occurred with great 
regularity within 4 to 8 weeks of the primary attack, or the cessation of atebnn 
The long penod of 6 to 9 months which bad been frequency noted 
intervene between the first attack of fever in the Middle East in P vreos 
^ccuottt relapse, was coctpicuous by ju absence This led m 

to the adoption of a maintenance dose of ttebnn for 6 weeks after 



HiUtJtui. scrriiLiVKrv 


itandard ircairocnt m order to pottponc reUpae*. Thu rcficved ih* boip:J 
bed MJOe and enabled infected troopa lo be rthibDitated and retraiflcd par 
to retaming to hj^jerendennc areaa. 

Throughout the \anou* campaipu m the Soutb-Weat Pacific, nakJ 
caatafljca in combat xonca ha\-e far exceeded battle caruaJoea, a ratio cf fnia 
5 to 30 to 1 being commonly encountered. Thu held at Gu a da kan al g at! 
as in the \anoua Nen Guinea campaigTU, indadiog Milne Bar Basa-Gta 
and bphting in ihe Markham and Ramn \alieya and the Hoon P t u m a jh . 

From a man-power vienpouit the outttandmg probfema rf ualitaT 
importance in the South- Weafero Pacific Area hai’e been (J) the cootid d 
e^ceanre mabna caaualtrea during a war of morcmnit in highlr uahnea 
country ( 2 ) the conirol of rrbpaca of benign tertian mahru m mfreri 
troop* from malanou* arcai who had returned to Auatiafia and ctajedtiisi 
tupprcaaire alebnn. 

Owing to the urgency of the malaru problem in the boulh-Weatera P*^ 
Area, the C in C acting on the advice of the D G \IS^ deaded to 
m tropical Qucetuland two reaeairh group* under my directioa (I) * 
Medical Rcacarch Unit attached to an Auttrahan GenmJ Hc^pdal n » 
coaataJ area (2J a Reiearcb Group compnaing apeoaU) arfected dw4w 
laboratory pmoonel at another Auatmlian GojeraJ Hoapita] 
jusctioo mth a ConraJeacent Depot further inland. The orat cbjtwU tt ■* 
to imtangtte the roode of acuon and the precue rahie of tathinalana drep. 
including certain oew aulphotiamidea, aiehnn and quinine ai mypn**® 
and troe caimJ propbjUimci m volunieera infeaed with Papoafl 
P amt and P faiapanm. Since then a nomber of new inu ouhnd to? 
hare been teated but for accunty reasosa the rcaultJ obtained eannot 
rcMcwed. p 

The general plan waa to expose v-ohinteera, ubng antt-naianal 
a t p e ofi ed dade dosage, to bites of malana-mfectcd moaquitoes at 
Medical Reaearch Unit and to ttudy them there throughout <he 
penod of malaru. bubsequemly thw tolunleeta were to be fCU 
the other group of research workcia at another Austrahan Gtiwil * 7 *^**^ 
where inreaUgauons would be continued to detemune wbether thed^ 
qoefuoii had tncrelr suppressed Use mfecuon or actually cured the 


I MepICU. RtaEAtCH PERSO'O.tL A.XO Pl-C< Of IxiunClTW^ 
(A) 1_H Q XICDICU. REStUICH LTSTT 

The L H Q Medical Research Unit, eatablubed in June ^ 
of cruomologtcal, pathological and rlmu-sl sccuoni and was ao 
an Australian General Hospital near the coast where the annual r 
SS*-! mche*. An entomological laborttorj a Isboratory for 
pathological and biocheiTuca] mrcs ti g at ioo and screened wards 
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accommodate 120 volunteer patients and malana camera were uldraately 
allocated for medical research purposes. The first officer commanding the 
unit was Lieut Colonel R, R Andrev, later Lieut Colonel R, Bickertov 
Buckburn took over 

1 Entomologicai Section 

Major F H, S Roberts and the staff of t^vo Australian Mobile Entomo- 
logical Sections^ assisted by Major M J Mackerras began the work of 
providmg a supply of infected mosquitoes Subsequent!} Major S L Alliian, 
with the staff of another Australian Mobile Entomological Section, assisted m 
cirrying on this woit Anth Major Mackerras who for the past jear has been 
m sole charge of this Section, 

The function of the entomological team was (a) to collect lar\-ae of 
aaophcline mosquitoes nffiich were known to be I'ectors of malana m the 
Sontb-Westem Pacific Area (b) breed out and maintain the adult females 
(r) feed the females on selected gametoc>'te earners of malignant or bemgn 
tertian malana (d) transmit malana by subjecting voluntecra to a known 
number of bites from mosquitoes, the apororortc rate of which had been deter- 
nuned by dissection end microscopic examination of the sihvary glands, 

Dunng the early penod of these expenments conditions were very dry 
and larvae had to be collected and transported by air many hundreds of miles 
from areas as widely separated as South Queensland and Neu Guinea. The 
•peciei aimed at xnnA punciulaius vai tyfneus A punctuJatta I’ar moluccenm 
and A anmhpa ivhich are established vectors of malana m Australia or New 
Gurnet- The species which sumicd best under laboratory conditions bit 
most effectively had a high aver^jc infection rate and proved to be the most 
efficient all-round transmitter was A punctuJatus var typicus and this species 
hi* been mainly used for the expenmentaJ transmission of malana in the later 
®T«^cnts A speasl co'llectmg unit is now stationed m New Gumea for 
^ purpose some 20 000 larvae bemg transported by air from there to 
h-H Q Medical Research Umt every week unless adverse weather prevents 
I tha being done 

I A senous difficulty concerned gametocyte camera the dearth of suitable 
<^irners was undoubtedly related to the long penods of time during which 
were taking atebnn for suppressrve purposes and as a mamtcnance 
after routine hospital treatment. Three sources for the supply of 
^^ers were used (1) hospitals m New Gmnea, suitable patients being at 
flown to the mainland (F falaparum) (2) hospitals m Northern Queens- 
{P Twax and P falapanm) (3) volunteers experimentally infected 
wh m a l a n a parasites transmitted by raosqioto bite or blood inoculation 
\P falaparum) 

I The gametocytes were counted in thick films stained by Field s method 
I ^ the number occurring on an average in ten fields was given as the gametocyte 
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me 'Ulth P nrox * nte of 2 or more w»s regirdcd u utiriictory ffci 
P falaparum tliglitly higher rate# were necewary from 5 to 110 pnntdias- 
factory Ettimtuon of the number of gametocyto per cjnin. were tl« oi 
by (1) SccroVs fowl cell method, (2) esiimating the wtal kucocyto ci 
counting the number of gamctoC)*te* against the leucocyte* In bleed fia. 
(3) the loop method in thick smew* mtroductd hr Major BtctHOca. A 
general rebuon was found be tw een the number of gamctocyte* and the urfema 
rate the higher the gametocy-te count the greater the likelihood of janat i 
large percentage of mosquitoea infected. There were, however erojoa 
to this rule and complete failure to infect baiche* of mosqurtoet » . rtit j rJi 
occurred for unkno^m reasons after feeding on earners in whom the pmetnep 
dentitv the gamctocyte sex ratio maturity and eaflageUation m the 06 
garoetocvtca appeared sautfactory Infective rate* m rooaqmtoes nned fiva 
nil to 100 per cent. A 50 per cent, infection was reganied ** rtateai*' 
Medium to hearv infection of the aalivarv glands with sporoaate* die nk- 
GencraDv the calculated number of infective bitca was not less than tine 
thus if 50 per cent of the batch were infected, bidng would be stopped ito 
tiv mosquitoea hsd engorged. 

2. PsOnlofKdJ Laboratory SffUtm 

The officer commanding the pathological laboniory in the 
wat Major T C EtcxJtocsi, later be vcaa so c cee d ed by Major T S. 

The object of the various in\ eatigations waa to determlrve the effrr** " 
daihr consumpnen of ana raabnal drugs 10 tpetafied doaea on — 

(1) Malarial paraaiie* introduced aa aponaoite* into heahhy veinntr®* 

conrroDed biting of infected mosquitoea. . 

(2) The health of i-ohmteera ta judged by the result cf ctrtu*^ 
laboraiorv testa. 

The routine pathological uivcatig a tions inehided — . 

(fl) Daily exinunaaon of thldt blood fihns ttamed by FrtkTs 
From 1 to 2 cnlra. of blood were searched for paractes — • very bbeoo<* 
ume^ontummg procedure 

(b) Haemoglobin cstunaaon* and erythrocyte counts. 

(c) Total and differential leucocyte counta. 

(f) Urme cxaminatuma. 

(f) Eatmauion* of drug eoncentriUoo attamed m the phsoa- ^ 

Drvg Ejtmatjons — The procedure adopted for the arilyitf ® P 
atebnii waa that developed by Bnoot* and AJtnjtraiEtn a CokPj* 
Huorometcr (Model ha 121 bong uaed for this purpose Some cf 
alebnn eatiiMaoiis mduded m the present report, were made ^ 

Bjuco and Uewenant Tnica, U S,A. MC. Later all qmmi* 
catunaaona in plasma were made m the laboratory of the L-H-U 
Research Unit. 
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Efturutuon* of the sulphonAraidc levels in the blood vftm mide mainlv 
by FsmtT* modifiation of Werner** method Marshall « method possesses 
cemm advantages and has also been used m a proportion of later estimationa 

3 Cbmeal Section 

Voluntcen were restricted to men vrho had never lived in malarious areas 
VohiDtecra had to (1) be organically sound, physically fit and mentallv stable 
(2) have no crime record (3) be free from \CQfireal disease (4) not have 
suffered from asthma (5) not have been jaundiced during the preceding vear 

The function of the Climcal Section (1) the care of the cxpemnentallj 
mfecttd volunteer and the gamctocytc earner (2) supervision of dmg adxnims- 
tnUon the clinical »tud) of the patient and the dailv recording of dmical 
dau including temperature readings presence of herpes splenomegaly 
hepatomegaly anaemia, jaundice etc. (4) if malaria should break through, 
the trcatmait of pnmiry mslaru attacks b\ different mode* of therapy and 
a careful follow up to detenmne the subs^uent rebpse rate (5) the artificial 
production of earners When gamctocytc earners were scarce treatment was 
sotnetsme* withheld for some time and modified in * manner calculated to 
«ert oupimum mterference with gamctocyte production following the pnenary 
trophoiatc wave 

The vanoos groups being tested always contained controls who recesred 
no anti maUnal drug* the remamder received daily doses of the drug* under 
*tnct medical lupervision. In most groups the dmg was sdnurustered daily 
for 23 day* after the bat mfccuve bite this penod being selected as adequate 
to cover the normal incubation penod of pnmary malana. If the bittcni 
volunteer* failed to develop clinical nulana during this penod thc> were 
gwierally sent inland for further observation and mi-catigation a* detailed 
below 

(B) 2vD BESEARCH GRODT at an IVLAKD ACrSTHAUAN CEN*ERAI. HOSPITAL 
AND CONVALESCENT DEPOT 

For purpose* of this part of the investigation a ipecud research group 
compnsing cUmciant, pathologists and biochetnist* wa» organized from staff 
P«‘«HmeI under Lieut. Colonel I J Wood O C Medical Division, A specul 
ward of sixty beds was alloc*ted and arrangements nude to ensure 
continuity of observation and record* by mamtainiog medical snd nursing 
personnel on as permanent a basis a* possible Adjacent to the hospital was 
a Convalescent Depot where excellent facilitie* existed for observation of 
^bna-mfected volunteer* following dwcontinuance* of suppressive treatment. 

Lieut. Colonel R, R. Andrew became O C Medical Divuion. The mam 
nincuon of thl* research group was to investigate — 

(1) The mode of action of anu malaria drug* in volunteer* cxperunentalhr 
‘weeted wrth irophozortc-induced maUna (blood inoculation) 
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(2) TTiofc tporcowie^mfccted voluniecn In whom malvia had not baba 
throtigh while talung tntt in*bn*t d/uj^ at L.H.Q Medical Re*einli Uail 
The •cbcnjc of dmlcal oh»er\'»tion and laboraioty InveaijgttwQ’niTnj 
wmiUr to that alrtady outlined Specttl mvrwlgslumi were caiTKd «* • 
detm (ij) Uient maUm (ft) tuaccptibilfty and premunny 

In roonne te»t» on theie voKinteer*, Moate 23 dayi after etpomrt to ntent 
bite* or after the inoculation of blood contamtnfi iiuhna paraetea, 
treatment had been diaconiinued. They ww then obaen'cd foe a fed® 
5 wttiu other at the CooT»le*cmi Depot or jo the rtaearch ward* tht l»W 
Hoapitai Swjnanung and cncket were included in routine eaeituo tjJa 
during thta penod, while, in addition, ihoae at the Convaleactni Dejrt W 
graded route rnarcbea. 

(o) Det/rtum o/ Latent illelana — UTiert a voluweer failed to ibw ‘ 
complete break through after thja 5-week penod, 200 c.c ot hi* blo od 
injected intTarenouaiy into a compaubfc reopient (voluatcer). At fin* oWC* 
blood »» uaed. Later blood waa directly iranafuaed from donor to rtop* 
tn einploymj the direct blood tranafoaton apparatua dertaed by JCUAS Sicm 
for this purpoK , 

Id P falaparum lofecticm. rf the recipient refrained afebril e 
pamitea failed to appear during the nen 33 daya, that rm 
definite endenee that latent malana wia trot preaetw In the dettf 
reauli could be cauaed bt (1) the non appearmoc of eryihrocytic p*n^® 
the donor due to the action of the drug on ipomoltea or early thaoc 

(2) destnicuoo of erythrocytic parantea ba the drug after they W ap^*®” 

(3) boat imimudty prevenung citabUahment of the infection 

If erfthrocytK: partaitea had been prcvjoualy found la tbidt W«d 
or demonatrated br eubinoculatioo In the early aUgea of the InfettnA 
It was evident that cute had been ettaioed bv deatructioo cf aienni 
Simdarh boat imrounitv could be excluded by auacepribUity teats ti 
below ^ 

In P eroiti mfccttoni howev'er a nefatiNT tubinocedatwo to* 
found to constitute rebable evidence of cure, unce In the latent pts*i ^ 
looaiiatKjn may fail to induce malana in the rectpleni, yet th* ^ 

snbaeqiiently develop overt B T nuUna. As indeed bter ° ^ 
regarded as evidence of pertutcnce of tiasue forms of P tmax in coQtraw^^ 
to P /mlaparum where the tissue cycle la probably only of short ^ 

(ft) Suieeptihiity Tun {Nattiral Iwnmaty ). — To exclude the 
natural Immunity or inauacepuWlity m the ofiginal test vctnnteer ^ 
not dereloped tnaiarta, he waa given an intramuscutar lOOCuUooc ^ 
10 to 20 c,c of blood obtained from a rraUn* donor infected 
speaea of parasite ta that onginally injected by the mosquiio or 
m the ongiiial eipcritnemal blood inoi^um. The avertgt P*^ ^ 

m the blood was determined and the intramuscular dose 
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100 to 800 million pirasitea adjusted accordingly No evidence of insuscepti- 
bility or natural immunity was ever demonstrated in volunteers either infected 
by mosquitoes experimentally or by the inoculation of blood containing 
makna parasites. These tests also showed that the original test \'ohmteer 
possessed no effective premumty to the particular strain of P max or P fala- 
penan contained m the inoculated bloo^ 

By subinoculation and susceptibihty testing in P falaparum it was possible 
within 8 weeks of stopping suppressive treatment to estabbsh whether cure had 
been attained. In over 100 volunteers inoculated with blood containing P vwax 
orP falaparum no instance of insusceptibiUty wm found. Similarly m expen- 
mental mosquito-transmitted malana m fifty controls not receiving anti- 
maUnal drugs, only two failed to develop oven maJana. One had been bitten 
by two mosquitoes proved by subsequent dissection to contam sporozoites of 
P max m the sahvary glands The other was bitten by six mosquitoes of 
a 60 per cent, infected batch (P falaparum) Both volunteers were subse- 
quently re-exposed to eleven infective bites and developed overt attacks of 
B,T and M.T malana respectively within the usual incubation penod. 

In yiew of the ideal condition* under which these large scale experiments 
were earned out, and the rcsulang 100 per cent transmission achieved it 
would appear that the European who had not previously been exposed to 
®ilana is never refractor) to infection provided viable sporozoites or tropho- 
*nites of P vroax or P falaparum be inoculated in a reasonable dosage In 
the white man of European ancestry natural immumty to jungle maJana is 
a myth — at least as far as New Guinea strains are concerned 

(C) SUBmOCULATIONS EN CONTROLS AND VOLUNTEERS 
TAKINO ANTI &1ALAR1A DRUGS, 

The modem ^'^ew on the biology of the malana parasite in the vertebrate 
is that sporozoites mtroduced into the body pass via the blood stream 
to endothcUal cells within wiuch they undergo development, after which 
there is t discharge of parasites into the blood stream. In contrast to most 
of the erythrocytic parasites cioerythrocytic forms are non-pigmented. Though 
*®countered m several species of bird malana the tisauc forms (cryptoioitca 
®*tacryptaroitea, cxocrythrocytic forms etc ) have never with certainty been 
oQDonstratcd m man, 

Submoculations with blood from malana patients have been common 
practice Generally however not more than 10 c,c- of blood containing 
parasites have been mjected. In order to mvestigate the presence of 
lo^ parasites where thick films were negative it was decided to use 200 c.c, 
OK>od at a routme (approximately 4 per cent, blood vohirae) In some 
‘^^*^ces as much as 500 to 800 c.c have been used. 

results obtamed bj submoculation at different times iti volunteers 
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txperimtntfiUy infected with P twvt* or P falap<avm may be m a gunaj 

M fonorr* ~ 

(I) SfTtm Eomutn tfier bftteo on coe ana by ano{>hcCDn (4. 

nr tyfuM) mft c ted with other P c^ru or P dmct blood awnw im 

the outer trm hn {rroducexl rtcrUrit m the t c cjp iePt. shcnrfaiff thst •ponrsMB wt 
orculAmi *t tfc»i Qme. In one c**e a direct tremfwibn witfa 500 klc. ol fibed w* 
■t the ecnn] otoe of bidne yielded a poeldre mtilt. Alter 30 adasjtrt mUoaiieb* 
«rt wsrtm, bat in one mr tafic e a TohjnfecT dcrefayed a pe r aht e nt eolflimeat «f 6i 
rpken a palpabk tint unaMOcuted niA demonttrtbW parantet or pnRay ado 
forr "Th* caae « hicb a of eaanderabk interest, h rtiS under o h e er r n foa. 

f2) Id P faJafimmM mfretjom, btood (200 c-c,) coOected donne the fc** 
faded to tnmmiC mattm, but rubEDocolatkina ykld^ po alo TB rcmJti fron (h* 
after eapoaura ormardt Paruitn may not be demonitiabk fat tfaidt «B«n fa ^ 
I to S day* after the blood a 6r*t prored to be capable of tramaitttia* jotiana bj a*- 
trtocuUckav I-*-, 7th day . 

(3) Id P civax tnfectwra direct ormoafution of 200 ex. of blood dance 6* «* * 
din &3ed to tmaemt tailana, but on tlx ftA day aubenoculatfaBi ware ■wwiryTI''**” 
Tbua, in our aenri ten o«i of ten aubmocubocna of 200 cc. cf blood frtan P 
cjom Here neg aa r a oo the fleh day and flfttm ooi of Bflccn were poaJeha on tb* “ •*? 
foOcnnnf mfectrr* bfwa (P rrrax) , . 

(*) Jo P rrt«jc mlmiecA. boaereT p r olta tia tk ai of the period tf .***7?,*^ 
moculrtona on be obtained by drills like p4Mn»(Tuine» wUch mdana y 
mtraeeJhilar detclop inen t of the epof oa oite and eariy tfaoue foitua (gyptLaJw* 
roetaCTyptniortet) If grren oi hre* doaaev (0^ gra m m e daSy} prior », » ***1^ 
expoaora to infection and for dM oert 5 daya, oegatrre aabfoccBlaricaiii m*T p*.*** ^ 
up to the lOth day or tater the oKubatlon penod h p reto nf od and erart oafa» 
nc» appear for \9 to £1 daya ^ ^ 

(5) When T o f u n ter r a are taking atehra m a doaagr of M gramma d^ * „ 
found that aabtoocaUacca in P /^fmrwm are pcarrire amh biood cofl cao * W 
5th and Wi day erro thoogh pertnua cannot be detnonatrtwd in ihJA .-^a- 
llih or Ifth day neg i t l rr reaufn air ahrart obtafaMsd. Furtheamore, if atweteo^^ 
t»on be coctatu^ m thia doaafr m P ftdripmxm in/rct>c«a the Wood ontt 
ponet of lafe cti t fa y tod cura h artamed. whereas lo P r#naa Inf ectians 
moevdatam may iaw be foCow ed by aa omt arta^ of B.T malaria o«* auirini^^^ 
treatmeoc (O'! g r a mia e daily) hm ar opped. erta though this tirstiucrrt be 
for Bsonifa*. 

Tbe reapfsorgnee of erythrocytic forma m P CTr*x tfw the 
beeo completely elegred of pgrgnte*, oo lea* than the teodeney rf “W* 
tcrtigo infectiQna to relaprae rcpcutcdly deapitc prolonjcd 
roent, mggwta the pcrwatence of g tjgguc ftage (ezoeiythiocytjc f<*”¥ 
frotn. time to time thron off aacmg] psngiteg mto the arcnlatlofi 
of the erythrocyteg. In M T mglam the fact that the <hae**e » 
tnd that erythrocytic forma do occur (aa demonatrated by 
but gre rgpidly aod penogncotly ergdicgted when the {atfaTvfgal 
0*1 jnunme of «iebnQ dtiJy augyext* thit either the daaue phase 
b wtturgUy of ihon duntion or thgt gtebmi deatroyt the ***”*^**2 
(oroerythrocytic forma) ga wdl gg the ggexual partiitea. » 
tttge only Itat* g «hort time, tha poatibly explima wt^ in « 

M.T nalang in which tutopeiea gio poggibic, exoaytbrocytic fcftn» 
beeo demoftattgtecl. _ 

If the haaiie cyde be 48 houn the abtrp demaregtjoa betwt® 
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ind pontive submoculation resiilts m MT and B Tjcipectivdy suggests 
that there are four cytilcs m P vtvax and three m P falaparum before the 
mctaciyptoioitea hberate erythrocytic parantes into the circuJitiorL 

The results of these submoculation tests also suggest that when mvesti 
gating 

(1) SporozohiadAl actwn — the peak concentration of the drug thould be obtained 
m the blood at the time of brtmg and for 30 minutes thereafter 

(2) Action on the earlr tmue atagea — the drug ahould be admimstered for the first 
6 daja m P falaparum and for the first 8 days in P cm«r mfeetjona. 

(3) Schiiontiadal action — tbe drug tbould be administered from the 7th day onwmrd 
m P faldparum and from the &th day onward in P ctnax these being the respecttiT time* 
St which erythrocytic forms are first demonstrable on submoculation. 

11 Value of Sulphonamideb in Pheventino ob Sdppbessjno 
ExpeuntesTKLLr Induced Malabu. 

The drugs tested in this group were sulphadiazinc, sulphameraame and 
tuJphamezathine ^Vhen given in a daily dosage of 1 0 gramme sulpbadiaxmc 
proved shghtly more effective m suppressing and curing M T malana than 
the others^ but the senes is so small that the differences noted are of doubtful 
ttgmficance. For present purposes the results with these drugs will be con- 
udered together 

(A) BLOOD LEVELS. 

Many eatuDAdons by FantI s modificsdon of Werner s method were 
iQade on the blood levels of the free drug 2 to 4 hours after idnumstration 
^d at the end of the 24-hour period in forty-five cases These were 
taken as representmg the tnarimfll and mmiTnal blood levels at tain ed by a daily 
dosage of 1 0 gramme of the drug The average mean mim mnm and mean 
maurDum values with sulphamerannc were 3 3 and 5-6 mg per cent, with 
sulphamezathmc l-S and 3 7 mg per cent, and with sulphadiazine 2 6 and 
^ 7 mg per cent respectively It will be seen that the highest and best main- 
tained concentration wai obtamed with sulphamcrazme and the l ow e s t with 
•^Iphamciathine sulphadiazme bolding an mtcnncdiary place. Sulpha- 
®®^*ine constantly showed a higher and better mam tamed blood level and 
or this reason and owmg to the ranty of nausea, mental depression and 
comphcations it was ultimately selected for extensive mvestigations. 

(B) MALIGNANT THBTIAN MALARIA. 

1 Mosqmto-transimtUd Afalana 

Vohinteeri were exposed to ten infective bites (P falaparum) over 7 days 
^^cetved 1 gramme daily of one or other of the three drugs. Others acted 
controls and received no drug TTie controls were exposed to infective 
under similar conditions and invariably developed overt malina withm 
c usual meubstion penod. Out of a total of twenty-one volunteers taking 
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mlphoiumidcs one had an attack of overt malaria when talcrag the drug, iHt 
m the remaining twenty the infection waa auppreaaed In three of tbeit, «« 
malaria developed 3 9 and 11 dajt after drug aupprearre treat in e it aa*i 
The remaining aerentcen were ambulatory throughout the wb 9 lc penpl cf 
expoaure to infection dunng the nc« 23 dayi while on drug tmtmeta pd f* 
the next 5 weeka. Minor lymptoma. Including headache tnalal* and 
dtacomforl were noted on a few occaaiona durmg the penod and fo® W 
tranaicnt detnonitrable hepatomegaly In three inatance* iaobted pafwa 
were demonstrated, on one day only in thick ameari. At the end of the S-voi 
period 1 aubinoculation of 200 c-c. of blood from each of the sereineenTokBat® 
wai made intravenously into another non-imraunc volunteer The sertntta 
redpienta all faded to develop tnalaruu Subsequently the original retaiM 
were inoculated intramuscularly with blood containing an cstlmsted 
of parasites (P falnptmm) In every iiutance mert M T nttlsna 
and P faktparum was found in that blood this showed they were 
and poi w es te d no effective premuruty to the itrain of P falnpcrs^ 

Summaniing the results u may be aiatcd that the aulpb* drugs uw* 
these cTpenments effeoivel) suppresKd symptoms in twenty out of tsemy^ 
infections and actually cured seventeen out rf twenty-one (81 per ceat) 
teen exposed to ht T rrataru when given in I-O gramme dose 
penod of eapoture and throughout the incubation penod ALT BWirSi 
which was eaticnated at 23 days. 


2. Bl<nd-4mculmltd Mdana, 

In the carty stages of ihn Investigation the value of 
deioontir a t i ng blood infections on the 7th 8th and 9th day foUowta g ° 
parvm infection bad not been worked out The cvideiict avtOabic sagl^^ 
tbit the sulphonaimdes were acting as ■cbUonlicides rather than tr* 
prophylactTca. To get further data it was decided to invesOftte the 
of these drugs m tropbcioite Induced malaria using ntrtted blood co® 
an eatunated number of parasites (P /olopamai), ^ 

In this erpenment twent) four out of thirty volunteers rreehrd 1 
of one of the sulphonatnidcs under diacusslon the day before the 
injection of blood containing on estimated number of parashet (P 
and daily for 23 days thereafter The rctnaining nv received t fac^ ^ 
blood, but no drug ond acted as controls. The controls sH 
malignant tertun malana within the usual meubatton penod, sb®*®* 
potency of the blood in regard to malaria tranammioiL 

RtfulU — In only four inatanccs did volunteers develop ^ 

maltru snd patssites two while taking the drug and two shortly ^ 
sdniintstrauon Ceased. In the remaining twenty Tolunteersiymp'o®**®*^ 
en&rcly suppresaed or were not of suffiaent serenty to nccesatstt 
lying up during the penod of 23 days throughout which the drug 
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idnunistered and for 5 vreck* theresifier At this stage subinoculations (200 c.c, 
of blood mtravcnomi) injected) into another group of twent) volunteers failed 
to induce malana, showing that blood parasites were not present. Subsequent 
inocolition of the twentj onginai volunteers with blood containing hi T 
parasites induced frank nialana m cvxry instance showing that the) were not 
natural!) immune to MT raabna and had not developed an effeaive pre 
munity to the strain of P falciparum inoculated. 


3 Comment 

It u evident from these observations that m M T raalana these sulpha 
drugs are schizontiadal in action provided they are givxn ovxr a sufficient!) 
prolonged period It also appears highl) probable that their prophylactic 
action in mosquito-transmitted malana m man is also due to schuontiadal 
action rather than their lethal effects on sporozoites, for m three volunteers 
with suppressed raalana, m whom scant) parasites were demonstrated during 
the penod of drug adnumstration submoculation of non immune volunteers 
at a later date failed to produce evidence of latent malana. In these three 
esses, at least, more prolonged admmutration of the drug in the same dosage 
1 0 gramme dad) had resulted m disappearance of the asexual parasites 
and final cure. 

(C) BOnCN TERTIAN INFECTION'S, 

1 MotqiatO"tTansnutteU Malana 


In a simdar type of expenment vohintecrs were exposed to mosquitoes 
infected with P xnzax (twent) one to twenty three mfcctivx bites over 7 days) 
*nd given 1 gramme of one or other of the three sulpha drugs daily for 1 to 2 
days before exposure, dunng the penod of exposure and for 23 da)t after the 
f*»t bite The controls mvanably developed o v er t B T malana within the usual 
mcubation penod. Twenty-one of the twenty four volunteers also developed 


n^ett milantwhflc taking the drug m the remaining three volunteers malana 
nil suppressed dunng the penod of drug administration, but an overt attack 
follow^ shortly after cessation of drug administration. 

Another group of four v oluntecrs were lightly infected, each receiving one 
mfecuve bite on two alternate days (P vtvax) from mosquitoes which were 
®^bsequcntly dissected to show sporozoite mfecUon m the sahvary glands 
toe vahie of a daily dose of 1 0 gramme of sulphamerazme adimnistered as 
*bove was tested. In one v ohmteer malana broke through dunng drug admmis- 
^^on in two others S) mptoms were suppressed dunng this penod, hut malana 
developed soon afterwards with parasites in the blood smears The fourth 
* presumptive cure, for though one parasite had been seen on the 19th 
^ ^binoculation of 200 c-c, of his blood collected on the 66th day faded to 
malana m another volunteer following an injection on the 70th day 
o ip blood containing parasites (F twax) he himself developed typical 
" T malana. 
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2. BlooJ'tHoodaled Valmia 

In iDothcr EToup of volunteer* the tuppiwn c action of these Utret 
drug* wa* tested in tvrenty four Tolnntccn infected with bV»d ciateJi:; 
t c^cnlited namher of pamite* (P rrcar) Each member of the pcop ttk 
1 gramme daih on the day before inoculation ind for twenty three dryi tte- 
after The tot control* who did not rc tti vc any tno-milanal dmj *11 dotifel 
B-T malin* within the twi*l incubation period. 

Of the twenty four test volunteer* twenty-one developed ortrt oain 
with parantci m tbc blood dunng drug adnumitratioa, while the renmmi? 
three %'olunteer*, all of whom were taUng sulphameianne, deTeloped e«S 
malana a variable ume after cessation of the drug 

As m tportooite-traimmtted malana, these sulpha drug* *howed bbiw^ 
»uppre»*ive action m tropharorte-transmittcd maUna, and In no e*»e v* 
cure eatablisbed in heavy infections with P rrtax 


3 CommrnL 

It 1 * evident from these hading* that these sulpha drugs, even la » 
of 1 gramme daily could have only a very Umiied suppre w vt rsbe oj™* 
of malaria where ? tvra* infection* were prcvilent. On the a het 
places like IV cat Africa where P /olapwa predonnnatn and P trr** 
Don* are relatrvclT rare, tbor chemothmpeuoc value in the suppr®®® 
cure of maUm would be considerable, being probably supenor ta qwest 
though definitely inferior to atebnn, a* wiB be shown in a Uttr lecnon- 

111 \ ALUE OF AvoaLM Axo OT Atosi.'s an"d SuiJ*nA Dacca W pirtw^ 

oa Surraascfc EiPERiMExraiiT litoucn) Mal.«ia ct 
Sitmlir espenments were undertaken m groups of toJunieei* 

U-6 gramme or 0-7 gramme atebrm weekly and m another rtcemng 
atebrm weekly and 1-0 gramme sulphanKraxine daily In the case ° 
drug treat ment wa* commenced 22 to 46 day* and in the case of 
2 day* before exposure to infection. These drugs were given 
aupervmon throughout the penod of exposure and for 23 days tho**™ 


( A ) UAliCPtAKT Ttscrusj UAUJtlA , 

1 ilotqmi^-^roHSuatieJ jlfe/ona. 

10 vohmteer* received 10 infective bites durmg 4 *e**ioei* J 

9 - . 21 , ,7 ‘ 

2 . . 20 „ „ 2 - 3 

2 . .20 - 1 - 1 

3 . . 10 . .1 


'sine control* were u*ed m these 
overt malam and parasites within the 


gtmtp * -nil HitT "”■*"•*^‘ 5 '^ 
e normal lacubwoon penod 
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milina. Of the total twenty »ix volunteers compnsing the three drug groups 
five took 0 6 gramme ttebrm weekly thirteen took 0 7 gramme atebnn weekly 
and eight took 0*6 gramme atebnn weekly and 1 0 gramme atilphamerazine 
duly In lU mrtances suppression was effective and judged by cluucal entente 
gobmoculttion and other tests cure resulted. 

ParasiUs — Every day over a penod of appronraatcly 29 days, 1 to 2 c.mm. 

! of blood were exammed for parasites , subs^uently routine thick films were 
ttaromed daily Not a imgle trophozoite or gametocyte was seen m anj of 
these cases either during or after drug treatment. 

Chtual Fealures — Mfld clinical features were noted m a number of cases 
These inchded headache, slight nse in temperature, malaise abdominal dis- 
comfort and tenderness over the hver and spleen m one case a palpable spleen 
developed wduch persisted on and off for 7 weeks 

In no instance were symptoms sufiBciently severe to necessitate bed rest, 
■nd volunteers mvanably earned on their routine activities 

Svbaoculahon , — Some 200 cc. of blood, which was collected from twenty- 
two volunteers about the 65th day and from two other volunteers on the 44th 
day after the first exposure to infection were mjccted intravenously into 
twenty four non immune vohjntecfs In not a single instance did malana 
I develop, indicating that none of the twenty four original volunteerB ww suffenng 
I from latent malaru (P falapantm) 

I SuxeeptibUity Tut — ^Approximately 7 days later sixtetn of the original 
I volunteers received an injection of 10 to 20 cc. blood containing an estimated 
I Dumber of M T parasites into the gluteal muscles In every case typical 
I uiabgnxnt tertian malana developed, showing that the mdividuals implicated 
I neither naturally immune to this species of malana nor possessed effective 
I preaiunity to the particular strain injected. In the remaining ten cases it was 
I decided to test their susceptibUity to sporozoites (mosquito-transmitted infec- 
1 bon) instead of trophozoites (blood inoculation) In every instance following 
infective bites (P falapanm) the volunteers devdoped climcal malana assoaitcd 
With asexual parasitei m the blood followed by a gametocyte wave 

2. Commeni 

Fifty volunteers were used m these expenments twenty-six received 
tiuectrve bites and none developed overt M T malana the other t w enty four 
tcceived subinoculations with negative results \Vhen these expenments w e re 
wigmajly devised it was not antiapated that 0*6 gramme atebnn d si^ " would 

I prove so effective m suppressing and coring mahgnant tertian malana trana- 
weted by expenmentally infected mosquitoes, A combination of atebnn and 
^phimerizine was used to ascertam if their combmed action would be more 
^ve than cither drug singly Owing to the efficacy of the 0 6 gramme 
dose however rt proved impossible to demonstrate if synergic action 
be ittiined m this manner 

absence of demonstrable parasites, the failure of submoculation to 
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tnrumit nuliru and the fioal demonstrauon of suaceptlbihtj and ilnxtd 
prcmunity to the M T paraaitea injected m otry volunteer coeattiiri i 
chain of e^^dence indicaUng that malam Infection had other been pfwcsd 
by thcac anti maUna] drug* or cure attained 

EctIv SubutoctdaUon Terts — Sublnocubtloo teata In six out of m rekstis 
uking 0-Q or 0 7 gramme atebnn weeklj’ prmTd positive in ah ImtaDCortta 
200 c c of blood were tnje«ed aorac 7 to P diyi after the eipornre W fflfcant 
bitea (P falafxnvm) despite the fact that parasites «-cre never deaawtnifc 
in thick blood amcara at the time or at any aubscqucnt stage of the crpenot* 
From the llth to 22nd day after cxpomrt to infecnre bites (P 
similar subinoculationi m aix out of atx volnnteera taking 0-6 to O'? pis* 
atebnn daily were negative and in all casca finaf cure was prored to km 
occurred. These findinga indicate that in M T infectioos supprescre *d»* 
(0-6 and 0 7 gramme vi-eekly) (1) doea not act aa a causal propbjUctic p) 
destroys the )ouDg asexual poxasitca aa they enter the arctililliig blood &*• 
the 7th day onwards The fact that parasites cannot be dcmocitnttd if 
tubinoculation later than the KHh day Indicates that cure br fh6 to 0-7 pa*** 
weekly u attained during tbs limited period when young asexuil 
are emerging from the primary tbsuc stages paaaed in endothefel ■* 
the group plasma atebnn as-enges 21 3 and SSd) pg. per Btrt. 

(B) BxrnoM TomAM xialaiu. 
t \fotijust^traitmTltnI MelmtM. 

Two groups of test cases and four controls were lub/eacd to tweaty-** 
to twenty three infective bites over a period of 1 week m dady s^*"**' 
the four controls recemog no drug t r e a tm ent and exposed under 
conditions sD developed typical BT malam parasites appeared 
Iltb to 18th day and fever Erora the 12lh to 18lh day foflgmn g fir^ 
to mfecuon. Atebnn in a dosage of 0-6 gramme weekly wu aJnuti p^'" 
five test cases over a period of 18 to 49 days prior to brst exposure m 
and for 23 days thcrcxftcr In addition, the second group of seven case* JW®™ 
1-0 gramme lulphameraxine I to 2 days pnor to first cxposuiv toW®^ 
throughout the penod of infeaion and for 23 days thereafter A thud 
of test cases and four controls were exposed to twenty Infective bites 
seiaion on 1 day The test having atebnn 01 gramme ds3y f*^ 
a week continued for the nm« penod as the other two group** 

In no instance in any group did mabna break through donng 
of drug admintstration but m every case clinical roalans ssso°* t ^ 
demonstrable parasitei developed later In these cases malana 
from 14 to 44 days, and parasites from 19 to 49 days after drug treaun^^^ ^ 

No parasites were found m thick films during drug 
mild climcal features were noted in three cases in each group during 
They included iransrcnt imld fever hcsdache and abdonansl 
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tlight tendcmm and enlargement of the liter or spleen were noted jn a fciv 
laatanccs In no caae was the chmeal syndrome of sufficient tet'cntj to make 
the patient take to bed or modify hva routine dailj acimties 

2 Blood’inoculated Malana 

Three groups compnsmg four volunteers each were iniestigated In each 
group one volunteer who received no anti malarial drugs acted as a control 
The other three received drug trefliracnt consisting of atebnn (O-fi gramme 
iveeiJy) With or without sulphamcraitnc or fulphamezathme (1*0 gramme 
daily) The first two group* received 15 c.c of blood contaimng 225 million 
parasite* intramuscularly the third group received 20 c.c of blood con 
tumng IS2 million, panuite* All three controls developed raalana fever 
parasite* bang demonitntcd from the I6th to 2Ut dav 

In no ca*es did overt malana develop alher while on the drug or dunng 
the subiequent 5 to 6 week* observation which followed, Subinoculfltion 
vnth 200 cc of blood into nine frc*h volunteer* followed from the 5Sth to 
the ^th day the retults were uniformi) negative, none devciopmg malana. 

Susceptibility teat* followed, the onginai nine volunteci* recoving 10 
to 20 C.C of blood conuimng an estimated number of B T parasite* Malana 
ferer re*ulted parawtes being demonatrated from the Sth to 1 Itb day in all 
instances 

Tbese result* dearly showed that not only was suppresnon complete 
hot that every volunteer m the three groups wa* cured by the action of these 
»nti maUnal drug* on the a»exual B T parasite* (New Guinea strain) The 
readme** with which trophozoite inoculated B T malana is cured stands m 
^narked contrast to the difficulty cxpcncnced m curing »porozoite induced 
BT infection* m the Southwest Pacific Area and as Jambs *nd other* 
suggested, tupports the view that cxocrythrocytic forms of P vtrax 
•re produced m sporozorte infection* which are resistant to drug therapy 

(C) COSCENTRATIOS CJF ATtSTtIN AND 6UU»HAMERAZlVE IN THE BLOOD 

In a combined *ene* of observation* on thirty-K>nc indinduaU eipen*- 
mentally infected vnth mo»quito-tran*tnittcd malana (M T nineteen case* 

B T twelve ct*c*) ninety one ttebrm eatimation* were made The svenge mean 
of the group taking 0-6 gramme atebnn weekly was 21 3 per htre the 
«»olatc muumum and maximum vanatian* bemg 0 to 46 pg per litre The 
•veragt mean of the group taking 0*6 gramme atebnn and 7 0 grammes sulpha 
^^erazine weekly wa* 23 I per hire the absolute minimum and manroum 
^»^tion being 7*0 to 48 /xg per litre The average mean of the group taking 

7 gtamrat atebnn weekly wa* 23*0 fig per litre the absolute mimmum and 
varutiotut bang 10-0 to 35 ftg per litre, 

^•timauon* by Fantla modification of Werner** method on the sulph* 
content of whole blood were made before the drug was admimatcred 
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and 4 boim Uter The tvtnigc mean pnor to dill) drug idmunttutia aa 
3 78 mg per 100 cc^ the mean of the minimum reading! being 3 23 trg. ai 
the mtin of the maximum rcadirvg! 4 19 mg Eitimauont4 houn tfteridoaa- 
tration of the drug themed an average mean of S-ff7 mg per 100 cc, tkBcn 
of the mmimum reading! being 5 21 and the mean of the mantnam reakp 
being 6 29 mg pet 100 c,c. Coniidenng thu dotage of I'O gnnune *■ 
adrointttcred onlj once in the 24 hour! the concentrtiicmi obtentd tot 
eminently taoifactorv tnd definitely greater than thote obtiined m a »eno d 
obtemtiona in volunteer! receiving a almilar dotage of iidphadianne 
tulphamcnthioe 

IV Field Trrc or Exrauirfr 
\AU.c OF fuminwriT a.nti M.ujud.\ Dhuo theatment in vourmm 
orms REPtATLDUY o\xa A reaioD or acvniAL kiovnts iv Axonamja 
p^TECTCD WITH r FALctrjtnvu and r ittax. 

Preceding expenmeot* dealt wrth the value of certain lulpba dn^i od 
atebnn from the itandpoint of cauaal prophylaiii and fUpprtitive dnigtrrf 
mmt in \ olunteert who had been Infected with either P ftkrp^rvM or f nic 
for a penod not cioceding 1 week- 

Theae condiuona differed from thoac erming in jungle fighimg m 
endemic areaa of mahru where croopt are liable to be bitten a p«k«r" 
penod and infected with both epcciea of paraaite. Under luch curgntf*^ 
tt baa been umrertal ejpenence that troopa genenUj break down with naa?'** 
tertian malana and that only paraajtea of P jalapanm are found m tbi ***** 
of the blood m mott imtancea. Later after condition* become mere 
or when troop* return to the mainland of Auttraba and cease taking 

atebnn they rclapac predominantly with malaria of benign tertian tyieiP 

being found in blood ametra. 

It might be thought that thi* phenomenon wit dependent on •'^P ^ 

drug treatment and undoubtedly if it la Improperly earned out, tb* 
the factor! unpDcated. Rerulu obtained In tbcae eapenmental mrefii*^^ 
however mdicate that if the daily 0-1 gramme do*e of atebnn b*» 
neither M T or B T malana abould break through during the period < ■ ^ 

adminittranoo, tnd that if atebnn be taken regularly for 4 week* 
bat cxpo*ure to infection M T mahni abould hare been cured, * 

BT mabna dcvclopt with great regularity later Furthermore tr oo^ ^^ 
deveiop malana fever m jungle warfire are idrruttcd to boepital and 
iboTOUgh courac of treatment whicb i» curative for the maLgiunt 
aon in the vait majority of matancca, leaving the latent berngn tertian 
to rebpte later ^ 

Apart from tbe*e coondentioii!. however the preaent Inicrtig^^^ 
ibown that if an untreated volunteer be Infected on the eame day ^ 
number of inophefinca harbourmg aporozoltca of P fdap*ritm 
the reaulting primary fever i» of mabgnant tertian tyjie tnd parante* 
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penm are found in thick smears, the benign tertitn mfcction rcmaimng latent. 
As 1 rule once parasites of P falaparwn appear m demonstrable numbers m 
the blood thor rate of increase is much more rapid than that of P vtvax, and 
when the two species are m competition it u mabgnant tertian malaru which 
breaks through apart altogether from considerations of drug therapy 

Furthermore, it has been found in volunteers repeatedly infected with 
B T and M T parasites who arc taking smaller doses of atebnn (0 3 to 0*4 
gramme weekly) that benign tertian infections remain suppressed whereas 
miEgnant tertian malana breaks through with great regulanty 

Though many of the expenraenu already desenbed were undertaken m 
the humid tropics at the hottest time of the year they at least differed from 
those obtammg m jungle warfare, inasmuch as the \ olunteers were not subjected 
to those mental stresses physical icrajos and exhaustion, inadequate dietary, 
dehydration blood lost, etc, which troops fighting in the jungle might and 
often do eipenence. In the later groups of \oluntecrs efforts have been made 
to introduce such factors as are r^arded as favounng the prcapitation of 
relipici m cases of latent malana. These will be discussed later 

DETAILS OF EXPERDklENT 

^ 1 Drug AdmsnutraUm 

I Observations were made m two senes of vohmteers the first containing 
I thirty men and the second twenty-five men that it fifty-five in all These 
I senes were divided mto groups of see men as a rule two being placed m each 
I of the following regimens 0 1 gramme atebrm daily 0 1 gramme atebnn 
j tad 1*0 gramme sulphameranne daily and 0 2 gramme atebnn daily Table I 
j ihows the men placed m each regimen — 


Table I 

TOUJKTxns OBSors ED w lACU DBU3 azooix:* 



Number of Vohmteen. 

Totsk. 


Sene* I 

^ Senes II 

0 1 (Etrome ttebrm dcily 

10 

1 18 

J5 

® 1 gnmme atehrin and 1^ yrxnmf 
"Jpiamermzinc d*QT 

10 

4 

1 

14 

® SrUuiuf Btcbnn diily 

10 

6 

Ifl 


Drug admuuftration commenced 24 to 110 days before exposure to mfec 
m the ca»c of atebnn and for 2 to 3 days m the case of sulphamerazine 
continued throughout the penod of exposure (appronmatel) 3 months) 
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fud for 28 to 34 diyi after the hat bite. Fcwr men bad *n atelins “ teJ 
up of 0-4 gramme daih fcff 3 da\i before finrt expwirc to infoiK*. 

2. Exfontre to Imfeettom 

\Dopbcbne» u»td jo tb»e rcpcnmcnti were roamly A fnxdtitixs ts. 
typuTu Sporcioije jafcctioiu of the •alnirv giandi oert m a rale liew 
than wouW be tnttapaied m nature as onij earner* »bowmg a bgb partners 
couni jfi the blood were selected to produce infecuoa dailj- ditKcijocuf 
^*hv3r^ (tiandi were made to control thu factor 

The number of infecutr bite* «** tl*o large, A» paoetta ^ 
unuails under skilled medical observatson, it was coosiderrf IcgrtunittB® 
OQ the side of ceceirre infection m a cnUcal experiment deaijoed to **■ 
the cffecUs eness of anti mabml drug* in hyperendemic areas of mabni, «tei 
from tune (o brae personal protecuec measure* might be noo-emtfl^ * 
inadequate 

*1^ number of mfecbrc bite* x-aned froro two to thirty fire per 
Pbere were ten to twentr scssioos over the penod of exposure wbui 
from 49 to 92 dart. Table II sets out the deuil of the infectjcts eb w* 
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yohmfeers. It will be noted that the general practice has been to expose to 
P falaparum and P vwax m a ratio of 2 1 

For each new batch of mosquitoes an untreated volunteer acted as a control 
tad received the same number of infective bites as the members of the groups 
taking supprctsive drugs Twenty-sot of the twenty seven controls used 
developed B T or M.T malana within the normal incubation period. The 
one control who failed to develop malana had received three (calculated) 
infective bites (batch of A punctulaiiu var typicus mosquitoes — 60 per cent. 
tnfected with P faktpanm) He w'as eubsequentlj rc-ciposed to cleren 
infective bites and developed M T malana within the usual mcubation penod 
showing that he was not naturally immune 

3 Parasites 

Prolonged search for malana parasites was made throughout the penod 
of experiment in every volunteer using modified Field s itainmg of thick 
smean. For the first 7 weeks approximately 0 2 caam. of blood were cx^mmed 
every day and for the subsequent 5 weeks every 2nd da> and at any additional 
Ome thought advisable Subsequently ordinary thick smears were searched 
Without measuring accurately the quanaty of blood examined. 

Parasites were seen m only four out of fifty-five volunteers throughout 
the whole penod of observation which cov e re d dnig treatment (3 to 4 months) 

(а) One volunteer receiving 0 I gramme atebrm and lO fulphameraxine 
daily showed leas than 1 parasite per cram, (considered to be P vrvax) on the 
41it and 42nd day at a time when the blood contained 10 /ig per hire of 
etebnn. 

(б) One volunteer receiving 0 I g ram me atebrm daily showed one parasite 
m 3 c. mm . of blood, consider^ to be P falaparum on the 62nd day His 
plasma stebrm level at this nrnr was 12 ng per litre. 

(c) One volunteer taking 0 2 gramme atebnn showed one img form con- 
ndcred to be P falaparum on the 23rd da} after exposure the next day the 
blood atebnn equalled 74'0 /ig per litre. 

(d) The fourth volunteer who was in the 0 2 gramme atebnn group showed 

P falaparum from the 98tb to 105th day the counts bemg 350 140 
wO and 6 per c,mm. For some time it had been noted that this man had 
leas yellow and that the blood atebrm values were foiling progressively 
'^til the low level of 7 /xg per htre was attained during the penod of parasit- 
He was closely questioned and following this the atehrm blood level 
progressively rose to 50 ^ per htre parasites m the meantime disappearing 
"^hout climcal malana developing Independent evidence was obtamed that 
^ patiem had been surreptitiously avoiding takmg atebnn. In assessing the 
^oical features and plasma atebnn levels which developed m these, groups 
^ will not be included as it is known with certainty that his atebrm 
was unsatisfoctoiy (Graph 1 page 332). 
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A fifth Tohmtetr (Grtpb ^ a soo-co-opentor wm abo rt t) Bd ei Im 
thU acncs. His plasma atebnn krcl fell from 37 per fitre ob (he Ga< ^ 
to (H) oa the 7Dth daj at trhich tlow M T parastea were haai a ik 
blood and ftrrcr occurred though not aufficjcntly a ev ere to itetmUsJe Is peq 
to bed. He was closely qnettroeed aboot amdlsg taking atebnn and tkit^ 
parasites and fever rapidty duappearcd and within a week the stebna pb* 
level rose to 32 >ig per Etre. Later he absented himself wiibotrt lem 
owing to the risk Incurred bp auch coodact he was immedstdr gnts s U 
course of treatment for malaria and aobsequcntly discharged te ko ^ 
Evidence from other volontetn confirmed that this roan been tfoift 



Me«n mbnn >cTe} far thi* regime mod **<& gww^ " shown fw eaapsr**®’ 


taking atebnn in the presenbed dosage of 0 1 gramme daily 
aceoinplisbed either by palming the tablet or by reteotloa 
Into which the cablet can be pushed by tte tongue and subsequent^ 


A C^ttaad Ftmtitm _ 

A break through was regarded as having occurred If there was* y 
orer 100 F panwtes ware pre«nt In the blood, and the 
that be had to take to bed. Such an attack ts of sufficient severity ro ^ 
eraaution to hospital No break through occurred in any ^ ^ yJ 

Thar general h^th retnsined eaccBent. Three men were coob 
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for upper respiratory tract infccuona for 2 to 3 daj-s It ts catsraated that the 
total time lost tvould not ha\e amounted to more than 21 out of 4,260 man dan 
(05 pcTXcnU) this included the three men mentioned above and another 
who had a chronic antral infection. A tcmpcrattire o\er lOO F associated 
with nunor toxic ajaiptom* such as headache or backache tvaa obsCT\cd in 
hftcen, but this was mvanablj of tramicnt duration. During this xnvestigauon 
It hat been frequently noted that in the tropics volunteers occasionally develop 
a temperature lasting a fevr hours before thev have been exposed to malaria 
tha may be related to heavy exercise in the heat of the day 

The occurrence of minor clinical features is set out tn Table III. 


Table 111 

cLEocAL ftATCwa 0 B SMr.Ei > ts fiiTT ms voujvTwtM iaEnLvTEr«.r txfoeta TO 
“osqcrro-TBANiiirrmi b t axo jlt malaiuv niou taxecc nrrTwasrvx iswo twutmcxt 


Dros Group 

Number 

Group 

Tern per* lure 

to 

100 F 

Number »ii4» 
pBlpBble 
(plren 

\unsb*T wtth 
inlpable 
IiTcr 

Attbrm 0 1 gmnn»M*y 

» 

10 

S 

7 

Atebrm 0 I end folphs 
>BWBxm« l-Ognmcoe/dsT 

14 

1 


4 

Atebmi 0 9 grseme^r 

i« 

4 


! 


The weight was generally well maintained and no significant decrease* 
vere observed. There was a alight fall in the red ccU and haemoglobin content 
of the blood. This might be attnbuted to latent malaria, but might equall) 
be due to 4 months residence m the humid tropics and altered conditions of 
hfe The actual findings aire summarized tn Table IV 


Tabl* IV 

BID BLOOD CELL COCVTS AXO H-VTVKXJLOWV UnSCU fS \*OLCVrEI3t» BEPBATWa-r 

uu^jtLD TO i40»QcrT»-TB.e<fMrrrE0 b-t o* ai t MAiAai*. 


regtmen 

ta tramme per djiy 

Number of 
Toktnteen 

Red blood cells 
MiQtoeu per ejiam. 

Haemoglobut m 
grtmaaes pet lOO ex 

Before 

Expomre 

AArf Bar 
Exposure 

fiefone 

Expfn^aTe 

After bat 
Exposure 

^brwi 0 1 jrtroroe 

i5 

V 55 

4 fn 


I3-0 

Attbnn O-l trtnnne tui. 

14 

S l« 

4 0. 

!« 4- 

14-0 

pbiiiier«iiae 1 ■© gramme 







iS 

3 OS 

4 « 

13 a 

14-6 

Totab 

U 

S £1 

4'*0 

10-0 

14 0 
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It mil be »eefi that the atcr*^ dccfeuc foUowing repeated botryapeKra 
to mtiana u\Jtct«io ortr* penod of *cmal mooth* %rt* 320000 red Wood c£i 
per c.mm- tod 1 1 gnranve of haemoslobm per 100 cc. 

5 Aiehtn PUsma CoiHfntrmtvjn 

The atehrin pi»mj concentmiona were made from tunc to tnne thror^BiJ 
the penod of the expcnroent, from penod of exposure to teuatxo «f inf 
(77 to J2D d*\ ») The meana arc anthmeoc tad gemnetm. The toaln »* 
epitormied in Ttbfe \ 


'TWWN HMMS l.nTlJ l> 

Tiiaia V 

HrcKKDuuun 

m LUn, irtm i ixo n. 


Aitbnn 

A«bea» 

O'] fTynme 
snd 

Akira 


0 I at wane 
d»tr 

fiotfibVMTssinr 
I'O franiBC 

<UilT 

OtcrMCk 

4^ 

NuBibeT of ovn 



W 

TotJ rr<ti 

a) 

]>« 



IS t 

U-o 

f7J 

K tm OUXBTMl 

M 

tJ-4 


Awheow tsesn oirferoi W% 1 of 
«TDBjn n L re 

2SB 

»> 

*43 



Geoepetne aK-w «e«brm Irv ( e< 
iTovps ot jLQ um 

:z 5 

17 7 



Oo* Am ki*»ini to >m botti «• •iditin V«<» 


The aiTfage mean of the group taking 0*1 gnaune tfehno 
22-0 irg per litre, the abaolutc nummum and coaxenunj T-.ti'*adc<* 

7 to W >ig per hue The as*erage mean for the group taHuf 
atebnn and I-O granunc solpfasmerazme was Ttjy similar the 
being 22 3 f»g pet litre and ti« absolate nunimtun sad masu»n* 
being O-Of and 67 #ig per litre ^ 

In the group taking 0 2 gramme atebrm dally the 
44 2 Jig per Utje, and the absolute mmimum and ma m m u m 
Of aiiidOO /ig per frtre, -U far as a umamed high atebrm plastiaJ^^^^ 
ccroed, a doaa^ of 0-2 gramme dai^ ta defimtcly supenOT m 0" 

_ ^ 

f Th* s«o teadlnss a os obemrd en ■pecowm of plseu had t® be 
tadodred mde* befors stefam otirmrMns ceuU be made. 
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In all group! hovrcsTr, break throughs failed to occur despite repealed 
tofccocro so It can be assumed that an average mean plasma le:\el of 22*9 fig 
per litre la adequAte to p^c^cnt the development of raalana fever m a group 
even -when the mdmdual plasma value* are subject to considerable vanation 
Observation* on the atebrm plasma levels on the daj break through occur* 
after cessation of atjibnn treatnwnt arc set out m Table 


Table \T 

moLTi or s ow w a siv s THDtvrr c> vourcinwi sEreATEULT rcpossn to 
M oaof u rro-TSAXSairrTTO &.t and si t vulakll 


Namber 

of 

TOiftXI* 

t«cn ax 

noap 

8up{>res 

tn'e 

rtsuaxti. 

Number 

of 

vohtn 

Trpeof 

«« 

N{<«n <1 avb 
after 

ceaatng 

Buppm 

Mean 
plnma 
atebnn 
fc\e! on 
aupprta 

ticai tx> 
fif litre • 

Mean plasma 
atebnn kre! 
at oven attack. 

Uw« 



Gesmmes 

per 

overt 

Qukna. 


to oven 
attadt. 

m litre. 

' JU. 

of 

rcadtnss. 

22 

Atebnn 

07 

13 

P rtcaz 

£9 9 

a 2 

*4 

SO 

14 

Atebiin 

OT 

Solphs 

merszinfi 

"•0 

U 

P mttit 

» 1 

> (l»-49) 

r ■ 

t i 

14 

IS 

Atebnn 

1 4 

Ifi 

P CTt«* 

65*9 

(SS-OC) 

1- - 

4* 9 

1 2 

16 


fff « nucroanmme 


Plasma At^mn Level aitcaned by ihe Prolonged Adfmnisiratton 
of 0 1 ^rcwwe Alebnn daily 
skotang Biald up Etpalibnum Level and Dte Atcay 
Though the result* of ptutna atebrm cstunation* made m the different 
of test volunteer* have been tununarued in vanous expenment* it 
be adv-aatageous at thi* stage to include a apecial studj made bj Lieut *• 
C, Bickertos Blackbxtrn Lieutenant K C Pope, and other member* 
L.H.{X Medical Research Unit, of the plasma atebnn IcvcU m thirty five 
unteer* taking 0 1 gramme atebnn daily for a prolonged period, in order to 
•hovr the build up cquilibnum level and die away 
. ^ c»tmiation* were made on plaama using the double extraction method 
oaoDiE and Udeneriettd Plasma »peamcns were coUecterd 16 to 24 hour* 






tipnca^ioT 


SM 

after the Uvt do*e m aU cscept $tmt 5 per cent, of the tpecuaem. Tc fe naa 
"BreTe aQ expeaed ooce or more to rocuqmtoe* infected ■vntlj P ctt*s tadP 
parrm the oofv exception* berog aonte of the readinga on bmld op 

All mearu are geoiDetnc onlcii otber*me apeofied and papla 
*et out on •enU'iojanthnne paper U> conform tnth the generaJ tr rirTWtf d 
reaulta 

A mjmber of the earlter cttiotmom rrere nude by Lieotnunt Bc««ai 
Lseuimmt Twcta, of the h S Army' 

£9tDlibnim Zervfr 
(a) Gromp pUsm^ texeb 

Table \Tt am out the dcui) of the thirty fire vohrntetn farretafCei 
It will be noted that theae men rrere anidictl orrr ratytaj penoda, ih* 
lions being made orer a total petwxl of aoioe 10 tnooth* m • tropresi tSsal 
dunng auisroer and autumn. 

'The degree* of actmty raned from rwtmg condinoo* 0® ^ 

*en*e) to aerere exertion, , 

None of tb«*e volumeer* developed o v e n malana dnnng tius pi"** • 
otrtcnauoo 

It la appaeetu that there la a cotmderabk rariatioo ib the is*r>sa* 
reeanic, and that the deiertnicuog factor ia not body weight. These 
obaerred under aitmbr ccndiuoo* and look thnr aiebno da3v ® 
dengned to enaore regular do«ge 
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On maijjr voJonteers there Tvere few observation* as they were being tised 
for ikort tenn ea^penraenti 

Tabl* VII 

DfOnriDCAl- MXAX ATOTIN LTm. IN THEKTr-Tm VOUriTCa* OH AtllEUH 
0 7 cxAMire PEB 'RTjx unnizx 


Doufie in 

Nonaber of 
tnadtngi. 

Penod of atrbrm 1 
ccrrrrrd by nmd ! 
msi (<Lm). ! 

Mean •tebtm 
IcttI* 

/ig. per here- 

Range cf 
atebrm fevtli- 
fif per litre. 

1*65 

S 

46-81 

S3 ^ 

23-35 

X 19 

8 

44-86 

13 60 

9 - S3 

1 S8 

« 

48-61 : 

23 S) 

20-27 

1-45 

5 

46 - ei i 

18 40 

17-20 

x-ei 

Xfi 

75 - 158 

•4-04 

15-38 

1 IS 


62 - 1*7 

23 10 

17 - 3" 

l 71 

5 

46 > 61 

33-00 

33-33 

1 XI 

3 

46 - 61 

20 20 

23-33 

1-«1 

3 

46 - 61 

S0 50 

17-23 

1-flO 

10 

67 - XM 

tooil 

10-30 

1-41 

• 

60-61 1 

24-00 

23-23 

1 19 

10 

44 - ISi i 

10 SO 

13-83 

i-a 

8 

45 - 10 

31 40 

r - 4" 

1*99 

6 

45 - lOT 

33 30 

20-63 

1 19 

7 

4S - 85 , 

r 70 

12-23 

1 71 

• 

43-85 

20 «0 

IS - 3* 

ill 

11 

45 - m 

18 45 

8-38 

1 SI 

• 

43 - 106 

Si-OO 

11 - 31 

1 16 

8 

4" - IIS 1 

2 *0 

23-37 

1>4« 

1* 

43-83 

SO 65 

15-34 

1 59 

18 

« - «3 1 

r "0 

12 - 12 

I 1* 

‘ 

44 - 63 1 

29 10 

13 - 35 

l-«7 

10 

S6 - 197 

11 IS 

3-30 

1 T 

10 

44-154 1 

so-oo 

•0-43 

1 87 

13 

IB - -Ti 

S3 rr 

12 - 36 

I 78 

« 

54 - « 

S3 -07 

12-33 

1 X2 

' IS 

66 - 149 ’ 

16 11 

9-32 

159 

i * 

44-83 i 

2S 10 

1" - 2S 

i-ei 

, u 

45 - 15T 

S4 SI 

18-33 

l-«0 

1 10 

43 - 112 

32 ai 

18-6“ 

1 45 

1 9 

43 - liS 

ss-oo 

7-3 

I I* 

! 

06 - 107 , 

28 9- 

19 - 57 


' IS 

85 - liO 

18 "I 

5-30 

1 81 

1 * 

{ 47 - III 

18 40 

7 - r 

H50 

1 10 

1 

! 110 - SOS 

i 

24 4S 

10-90 


Group of tnetno «ebnn tevel SSf'S fi* prr Iran 
Range of metniQ 1 1 I w S3ii ^ per btre 

’Mean (AmhiDet*c} do*e 1 51 m® prr kg prr dtf 
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Thirty five volunteer* exposed to expenmectsl mosqoito-UiiJiuMlEi 
nadJUU hire been specially invettlgated o\er a long penod white ttlaf irba 
0 1 gnmme daily for 7 day* a week- The result* obtained may be utU 
m Graph 3 page 336 

The plasm* atebnn le\‘ela between the 6th and 23ni weeks were t* fcflso 
(fl) Group mean^ ptoma atebrin level 22 5 /rg per Clre. 

Range of meanso 1 1 1 to 330 f*g. per Etic. 

(fc) MeanQ plaama atcbnii level 21*9 pg per Btrt 

Standard deviation 1 50 pg per Etre. 

Range of reading* 7 to 00 pg per fitie. 


The equilibnum level was well mamtamed over a period of 17 aedi 
(6th to 23rd weeks) — no de q ease In level w** obaerved. 

The mcan^} platraa atebnn level wa* reached at the erwJ of the ftk a® 
exceeded between the 5th and I Ith week*, and maintained at a cnciUal W 
between the 11th and 23rd weefca of administratioo of atebrin 0-7 grrm* 
per week. 

On ceasing admimsimion of atebrin the plasma level* skr* od » ^ 
dimmntion, xem reading* being obtained about the end of the 6ih wwk 
the last doae was given. 

The reported obsemtioo that there ia a diminution ef t te 
blood atebrin level m men on a constant regime over a ccamder abfe 
of time any be due to the Initial rise over the equIEbrhtns lerel and adaep* 
return not^ above. 


{b) MttJto plasma atebm Uvel 

Two hundred and eighty four reading* were made on thirty-five 
the reading* have been treated statistically and the foUowing result* obt**“ 
Meano plasma atebnn level 21’9 pg 

Standard deviation 1 56 pg P* 

Range of reading* 7 to 00 pf P®' 


Mat/ttfua»a of Lmi 

Table VIIl set* out the weekly meansQ observed on these wfor**®* 
from the 6th to 23rd weeks. *t*l^ 

Graph 3 (page 336) ahowa these meanaQ m relation to build ^ 

away Observation* from the 0th week to 23rd week b*ve been ^ ^ 
rt ha* been ctated that 6 weeks »rc required to establlih the eqniEbrta® 
given dotage regime. 

It i* apparent that there ia no diminution of level In thw peawi> 
plaama atebrin level of over 20 pg per btie ii regarded as bciog qmt® 
to »uppf c »» either benign or malignant m<T«na- 
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Table VIII 
BtAECrCtANa or LCTBU 



BuOd Up 

Tible DC KU out the daily meaiwo obtained on some of the thirty-fiTc 
Tohmteera a*ed in these studies. Graph 3 sboTrs these readings and the general 
^irvc drawn through them. While there is considerable daily ranation m the 
levds little dufficulty has been expenenccd in preparing the curre. The mcariQ 
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Icrel »* reached m 23 diM and doc» not return to it till the lltli to tttiitd 
— the htgheil point of the curve being near!) 20 per Etre at the 5ii lefti 
week Thu rue over the eqaHibnuni tnth aubaequent rettim to a ueta 
IcTcl of 20 to 21 pg per litre nuv explata the reported {fitmoutioo la lenl rf 
bkjod atebnn obten-^ on a constant regime of ttebnn 0-6 or 0-7 pr=f 
per neeL If is fdt that ihu diminiKiwi U umroportaoi so looj t» tt « ipp- 
certed that the true cquiUbmitn level it not reached for »ocw 12 wtcb ifco 
eoimnmnng a constant regimen of 0 7 gramme per week. 


Dir 

Table \ set* out the d«l> meanSo observed and Graph 3 
curve plotted through these rea^ogi. 

The die sway approsinute* a daih decrease of 10 per cent, tf the W 
present Zero rewhogs sre obusoed at about the end of the 6ti 
ceasing to ulc atebnn. 

Considerable varution in reading* was obtamed during the 
penod, thu becertrang more laaricd vnih the uicrcaac m Ume tad 
Itmenng of plana eotvcentration*. It a vrrfi recogmml that the oriW 
employed hu tmtumal accuracy when plasma atebnn cooceourwci Cf ** 
than 10 pg per Dtre 


Tsua V 


on A« IV srru ctsarso O- oavMva m «azx ucnctx. 
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6 ImxsUgation of Factors that possibly Induce MaJarxa break throughs 
Vohmtcers in Sene# I Groups A B, C and D had considerable exercise 
which mdudcd walking swimming football and cricket, but only m Group E 
were the men subject to heavy exeraac auch as wood chopping, and waUnng 
OTcr the hill# through the hottest time of the day in tropical heat. In Sene# II, 
It wu decided to — 

(1) infect these volunteers more hea%ily than in Senes I 

(2) institute reallj heavy cxcrase throughout the daj m a tropical 
humid chmate 

(3) mvestigate the effects of adrenalin insuhn, cold and anoxia in 
members of the different groups 

Adrenalin — Under conditions of jungle fighting psychical stress must 
frequently lead to sUmolation of the suprarenal glands and to considerable 
excess of circulating adrenalin. As adrenahn injections are reported to mducc 
pmatierma m latent malana by causing contraction of the spleen it was 
decided to inject adrenalin into I'oluntecrs receiving these suppressive drag# 
snd to observe the effect on parasitacmia and chnical rtlsp#c- In case# so 
invtatigated to date, the results have been entirely negative Twelve of the 
twenty five member# of Senes II received multiple injections of adrenahn on 
one or more occasions They were given several doses of 0 5 c.c. of I m 1 000 
•ohmon — either lO hourly doses for 4 boors or 2-houriy for six doses. No 
effects other than some ihafciness and transient tachycardia were noted and 
®»ltna paraiites never were demonstrated. 

Insulin injections — Similarly it was considered that where troops were 
h?htiog periods might occur when the blood sugar would be considerably 
reduced. Injections of insuim were given to aghiecn of this senes m dosage 
tip to 25 units once or twice a day Sometimes insuhn would be given twice 
• day for a week. Blood sugar levels from 40 to mg per 100 c,c. were obtamed 
Without leading to the appearance of parasites m the blood or overt malana. 

ChtU — The effects of chill were mvestigated by placing volunteers in a 
r^frigcranon chamber at — 9® C for 1 hour clothed m boots and trousers 
all movement being restricted. In sixteen volunteers so exposed, no 
^ect 10 mduong malana break through or parasites was observed 

Fatigue ■ — -Though the effects of fatigue were not so pronounced as m 
prolonged jungle fighting these volunteers were worked and exercised in a 
^^ical climate at the hottest time of the year to a point verging on physical 
^J^usuon. Some chopped wood throughout the day for 5 days of the week. 

were taken over hHls for 6 to 10 miles, mduc^ to swim against stream 
tintfl thc) were tired out, and were then walked back over the hills at as fsst 
psec as possible by a speciallj trained sergeant mqor who was m charge of 
^ ptiup* when on exercise More recently groups have been marched over 
‘^ttance of from SO to 85 miles m 3 days in mountainous country to a height 
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of 2,500 fu bUntcu were not provided and dcapilc the tropictJ famniik 
nighu were often cold. 

Jtana , — It u vrdl recojntfed that anoxjs powbh througi ca tta fl a 
of the tplteo tend* to precipitate rcbpac in indindusU with latent crahra 

To demonatrate the efFecta of «noxU 18 infected vohmteert m SeaoH 
were fleorn frwn Cainu to \fdbtnime— a dttlanct of •ppnrcraateli’ 
mile*, to be tested in the expenmenial decompreMion chamber at the MeSwm 
Um'cmtT b\ No 1 Fljing Pertonnel Rc»c*fth Unit. Tho were tawlfa 
5 day* at a mihur\ hoapital in Melbourne where the ucatber ww 
cold Thev rrere then divided into two group* tnd apent appnroJBatelT !}» 
2 houn djihr « 15 000 ft vntbout ovygen »t 65 F for 5 daj*. Tber tot 
tgiin rested for 7 di>*» after which altitude ruoi at from ISOTO to 
were cetned out at 23 F Ov-ercoat* were worn The tjmc of eip<*s«* 
the first 4 dava wa* af^rovjmately 2 h<nir*. O/i the Sth d*j in tie 
t Bend* run wii made at 3o 000 ft. at 65 F with oxygen tbeiecoodr^ 
were given an anoxia run at 23® F at heigbta varying from ISOOOto 
covering a period of ! J faouti. Careful cluucal and laboratoiy mnstrpSxat 
were made throughoot the penod covered bj these expenroena, but, 
repeated and prolonged eaurrunation of thick blood film*, pmaito 'swe 
demonstrable and no overt attacks of aularu occurred. The cnrtdtti* 
reached were a* folktwa — 


(J) Anoxia and coM auch a# n likely to be encountered 
pottaiion of troop* m the Pacific theatre of operaticm* wtB Trxt 
break through in malana-mfccted pailenU tabng 0 1 grtauBC 
dsilv 

(2) Observation of the men failed to reveal any ugnificaw 
in thtar aooxxa roponse* which might be attnbuted to diffem^ 
drug* used, u 0 1 gramnie atebno, 0 2 gramme tiebnn, *od 0 1 
atebnn tnd 1*0 gram me tuiphxmeraxtnc daily 
SnbscqucntJy tbese vohiDteer* were flown b«k to Caims 
on arrtvtl showed they were apyrextaj, phyncaliy fit and without 
msltnt parasites in t^ blood 


7 Fuul Rtalu 5i<pprexxtr« Tntdmett ^ 

The final resailt oj suppresotve atdirin treatraeni was 
to be the effective suppression of both BT and M.T fever *od 
cure of M T infection*, provided the drug (O-fl to 0 7 gramioe • 

be contumed for a period of 23 d*y$ after the Issi hue wber* 
infective bite* did not exceed 7 days. ^ 

The rwalts of sctpprc**ive creatcoent In this expentaent cora^ ^ 
finding*. It wiB be aecn however from Table YI that B T ^ 

overt malsna bare been dem<m*tfated aoroe 20 to 50 day* after 



V SVMnUTOV FAnU-ET 


343 


irupprcs*i\e drug» m all the soluntecrs taking atcbnn 0 1 gramme daily with 
or without Rulphamemme, Of the »inccn men taking atcbnn 0 2 gramme 
daOy fifteen have so far developed o\crt malana- Af T paratite* iunc not 
been foend in a tingle inatance. Since supprestti e treatment m these volunteers 
wt* continued for 4 weeks after the last \rfccti\c bite it is a rcasoruiblc assump- 
tion that the P falaparum infections ha\c been cured 

ThemeaiiQpiatma atcbnn level at the time of the m-ert attack for all the 
vdiintccrs ivas 2*9 ^ig per litre the averages for the group var 3 nng from 2 2 
to 3 4 fig per litre, Vanatton* m concentrslions m individual volunteers 
were 0 to 13 fig per litre 


V Value of Atebrin in Lowtr Dosage (0 3 and 0 4 gramme Weekly) 
IN Preventing and Suppreesino Eapeetmentally Induced Malaria in MtN 

Field expenence had in6catcd that atcbnn m a dosage of 0 3 and 0 4 
I gramme weddy not infrequently failed to suppress malana In order to 
I investigate the cfficacj of atcbnn in this dosage the following experiment was 
planned. 

Three groups of \oIunteers taking alebnn in «nab!e amounts were bitten 
by mosqmtoes harbouring iporoioites of P falapanitn or P max 

ITie biting period hu extended from one session with ten M T infective 
bites on I d*y to seventeen to twenty one sessions with B T and M T infective 
bites (Groups B and C) Detail of infection is set out in Table \I 

ObscrvitioGS were made (i) during the period of biting (2) for 4 weeks 
after the last infective bite while still taking suppressive atebnn (3) for 7 
after ceasing atebrm. Subsequently iubmocuJation and suscepubnity 
Jests were p«formed where necessary 


Tulb XI 

cmcTTv* cm* ran voumrossi <c* wjprmm s wotiosis of atbbhm 
0 S Q‘4 JLXD O 7 <aK.Moa nx wrzx. 


Gnnip 

Nora Vi 
m 

Gtrwp 

i 

Number 
cf brtiof 
tesbom. 

1 InfectiTo Bite* 

of fcttzDf Total 

dsn ^ ftia- 

partam 

Total 

P 

Total 

fflfcctrre 

brtts 

A 

0 


1 10 

~ 

“ 

B 

7 

11 

86 

lO-'-lOS 

15»~S64 

C 

8 

17 

«d IM-IM 

7S~ao 1 I23-1S4 



344 


MU^RtU. 


lii tbe cotnbiBw! icnc* Ecvtn Toiumctri rwti^ 0-3 pianoe. ira 
recnwi 0 4 gramme and aeven reccired 0 7 gramnK atebfin weeUy T« 
vohmtem on the 0 3 gramme per week regiroen* recetred 0 I gnmoe edtt 
OQ Tuetday Thurni*) and Saturday of each week, tad to the c«e 
CH gramme per week regimen an addmonal 0 ! gramme Vi-aa given oc iloadm, 
Grrop* B tnd C vrere fubjeaed to the wrac «rc»» tad ttma o limdj 
menuoned in Section III of tint repon, adremlin and mmlia ia)ectiaM, 
chOlifig and beavj exercue Table \fl »et» out the teauhf of the oh»erT*ao 
on thete grtrepa. 


Tabu \tl 

T>o lAua oa armeoarvi Annrt e* ixm dcmoz r» Twixtr-o^ 
taroKCD To rvrKrrrra am a — P /<dnp^nm a\x> P mat 
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Iq tbe *eTcn vohintccr* taking 0 4 gramme per week, the bufld up ' m 
’ Group A waa 43 day* (two ca*e*) m Group B 15 days (two caae*) and Group C 
40 day* (three ca^) The average ptasoia atebrm level was 10 3 (antKmctic 
i mam) and 3 1 /ig per hire (geomelnc mean) The avers^c miiumuta and 
naxrnrnjto rcadipg* were 3 1 and 19 4 ftg per litre 

In the seven volunteer* taking 0 7 gramme weekly the buBd up was 
0*4 gramme for 3 daya in txvo 0 7 gramme weekly for 28 days m five. The 
trertge atebrm plasma concentration w'a* 24*0 fig per litre (anthmetjc mean) 
^ *iid 21 4 fig per litre (georaetne mean) The average minimum and maximum 
I conccntnuoiu were 13 3 and 31 4 jig per litre 
j It tviB be seen that malaria ha* been tdequatel) suppressed m 
One of seven volunteer* taking atebrm 0 3 gramme per week. 

[ Four of seven „ „ „ 0 4 „ 

I Seven of seven „ „ „ 0 7 » » 

P faktpanm trophozoite* appeared m the blood m *ix out of *evca volun 
itccr* taking 0 3 gramme per week and m these gametocytes »ub»cquently 
j developed in four mttances P falaparum tropharoite* were demonstrated 
1 in three out of »even volunteers t^ong 0 4 gramme per week and m all three 
®nancet gamctocytc* Utcr appeared A pmctulaius var t^fneus fed on one 
of these men were xubiequently found to be hc*^^ly infected with »pcro»oite* 
of P fakjpartm and were u*ed to infect voluatecra m other apcnmcntal group*. 

in the *e%-en volunteer* taking 0 7 gramme atebnn per w^ neither asex^ 
nor sexual parasite* were ever found. TTic failure of 0 3 gramme and 0*4 
frirame atebna pw week to cure the MT infection m the volunteer* who 
*howed paraaite* m their penphcral blood, though the) were quite fit enough 
' to contiiuie under the condition* of the expmmcni, i» worthy of note 
* Throughout these erpenment* no volunteer taking 0*6 or 0 7 gramme 
•^hrm per week ha* ever developed o v e r t M T malina if hi* *uppre*sive 
ttgimen wa» continued for 23 to 23 day* after the last infection In two % oluntecr* 
0 3 to <H gramme atebnn per week though continued for 28 day* after the 
l*tt infection faded to cure t|ie infection. The development of overt B T 
*;^»I*na in all the other volunteer* with mixed infection i» considered to be 
evidence of presumptite cure of the M T mfection- 
Ceitain feature* of interest may be cited — 

(1) The ffldurc of atebnn m a dosage of 0 3 gramme per week. 

(2) The partial tuccas of atebnn 0 4 gramme per week. 

(3) The production of gamctocytc* m the piniallj suppressed volun- 
teets of both these group* 

(4) The fact that parasite* of P falapcrum have been cxcluwvth 
found in all overt attack* while on *uppre»*ion- It is rcmaikablc that 
detpjte repeated mfccti\e bites from P ctrax infected mosquitoes (107 
>0 Group B and SO in Group C) benign tertian parasite* h*\T never once 
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btm dcmontmtcJ though odauHivt torch of ihtck bleed ekaioiio 

Of Group \ (ten mfcctivc MT btlo) two on 0-7 
one on 0-4 gnttomc per week .nd one on 0-3 giu^ ^ 
pletely rrppreMed nhiie on ttehnn. Some 
Lh ^ oc. of tbetr bW tnlo font other rotuntml proved 
«mently the intnimujculur injection of blood conttmns ^ 
produced maltna in the four ongintl eotunt^ 

Ltortilr immune to P j^p^m mid none hod Kqmied « effoWF 
mumty foe the strain of M T parasites inoculatcih 

Ommtni 

It u r\Jd«Jt 10 the hght of thoe 

fundard Kupprciwve *tebnn to three or four ^ tie 

.naekrofoTirtMT maUru, .uppft«ion of B T 

raeni of amen tn * for« «p^ to rtpated ififcctiM 
■real. In jangle hghUnfi in the put, troop* ^ 

base done •oiTTcptUrty and muoadcquatedoiagc. 

tpidenaa of mahgnaQt tertan malana in campaign* in tt|i»» 

where when they hrve been luppowd to be on *n adequat 

VI \Au:t OF QtJTflM IN PwrESTuro o* ScFPitmTNO 

lKt«xxJ> Mai-«u in Man ^ ^ 

Expenmenu nimbr to thoie used while invcrtig^^ lalpk* 
•ulpbonamide drug* were undertaken with voluntcen 
B.P grama y and grain* x per diem. The dmg w** opj<t 

merture of qominc aalphate m ac. aulpbunc du 1 for J ^ 

containing grain* x qtiminc. The «ppropn»ie doeago cs(* 

pnoT to Uie firat infectire bite and wmlinued daily jneti^ 

of qmnme base in the mature wi* checked by the ph ° .turri ed 
of BtooiE and UDtftFaiEND Three group* hate been inreiuft*^ 

(A) UUaONAKT tmiAN aiALAWA. 

Nine TOluntcera were expooed to 10 + mfettive bitei ** ^ 

^ ToJuntter* bad quinine soppretaion (three on ^ itteiTed 9®*^ 

two had atebnn O-l gramme per day and one (the cootroij 

wnv^, .noeared » 

The only reault of gmng qoiiuoe to the** «x men ,j. 

lEght deiay in onKt of the attack of malana. In the 
appeared oa the 9th, the fever on the 11th day In thp 
.i^demonitraaed on the 9th to Hth day m qc- 

to 16th day The ^ken b e ca m e palpable in «B initancea- 
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gmni X quinine daily de\*cIopcd a moderate gametocyte wave (maximum 2*10 
per c-mm ) In contrast to this the two volunteer! taking atcbrm (0 1 gramme 
duly) felled to develop either parasites or fever dunng the penod of drug 
administration observations on them 111 %% already covered a period of 80 
dayi, but are not yet completed as they arc being subjected to repeated further 
infections 


(B) BENIGN TERTIAN MALARIA. 

The group used was similar to that used in Group A. They were exposed 
to 10 + infective bites at one session 

In the control B T parasites appeared on the 12th and fc\cr on the 13th 
{ diy In the three volunteera taking quinine grams v daily parasites appeared 
on the 9th to I2th day and fever on the 12th to 15th day In the three volunteer! 
^ taking grams x daily» one developed fever on the daj and demonstrable 
I parasites cm the 13th da) Of the other two one developed headache and toxic 
. piini and a temperature of 99 4“ F on the lOth to 12th day unassociated with 
I parantei in blood smeara, and the other minor toxic symptoms only Up to 
^ the 30th day no otljer clinical or parasitologica! evidence of malana was forth- 
cottung and they then each recein^ twenty udecuve bites (P wear) In both 
twtances paraarte* were observed mne days later (» e 3^h day) In one, 
P*ra*itea persisted for 3 days only with a maTimu m density of 4 per e-mny 
*nd m the other parasites pfcrtistcd tiD thd volunteer bad overt B T malana 
on the 54th day (24 days after his second infective bites) Both of these volun- 
^oers received six infective bites (P falaparum) on the 44th day and developed 
overt IVLT m a l a n a on the 63rd and 75th days (19 and 31 days after the M T 
^^’*te») The two volunteers taking atebnn have developed neither fever nor 
paxBSites, and, dcipite reinfection on the 30th and subs^^uent days remained 
nonDal in all respecta. They have been mcluded m Section IV of this report 
(Senes U XVIa) 

(C) MIXED P vtvax AND P falaparum iNrECTiON 
A group of eight volunteers was used, two takin g quinine grams v a day 
^0 grams x a day two on atebnn 0 1 gramme a day and two on atcbrm 0 2 
8™tnme a day They were exposed to 4 + infective bites B T on the first 
OTiixiug 4 + infective bites M T on the 6th and 12th evenings. 

The results correspond with those in groups A and B — lack of suppression 
'vith qumme and complete su p pression with atebnn- 

In the B T control P vwax appeared in the blood on the llth day and 
occurred on the 13th day following exposure. In the M T control 
fo^aparum appeared m the blood on the 8th day and fever occurred on the 
Ah,4sy foUowmg exposure. 

In the four men receiving quinine (grams v and grams x) P vtcax appeared 
t blood and fever developed on the 13th to 14th day after first exposure 
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»Qd P /aktpervm on the Nth to I6lb d*r foGowjng first exposart, ix lli 
to 22nd diy of the apcnmcnt. It w» noted that the pamrtxwm* re «fc» 
P crrcx tnd l»ler P felctpanm — three of the four cue* fchonni two itje. 
w»\-c* of pjTcxja corrttpcmduig to the two wwrci of partntes. That aa A 
dotJoped coiutdenibie •plecomegs]} bepwiomegaiy and wnictrtu, tad foa* 
conaitteoUy fivlcd u tn tMi »upprettint. In contrMt to tia, i8 fe« 

Tofuntecr* receirmg atebnn (0 I and 0 2 gramme) fiukd to dciek^ 
ttrwble paranie* or fextr and remained perfectly fit tbrooghont tiepeatdrf 
observation which ncr» cquala lOI daya. 

PiasTM QtantMf Ltcth 

Throughout thii espenmeni oumaiiona of the conceoiratioo 
in the pLurai wrtre ntada by the pbotcfloMomeinc method d 
LnEXFBitND For ihia purpose Mood waa collected before the daily dor *» 
admmmrrtd and 2J hour* thcTtafier The Latter ipeameoa prr rAo 
approximating to the maxitrmm waJuea attained with a doaage cf t to x 
daily The reaulu tie epitornned in Table XUI 
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It will be noted that the srerage muumum and maxuawtn twhie* 
groDp taking grama \ were 0-76 and 3 77 mg. per htre, and for the 
grama x 0-77 and 4 5 mg per litre leapect i rely 
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Commit 

It i» crsidcnt from these observJttions that tjuiiune gt^CTl in doses of 5 or 
10 grams t dav is inadequate to suppress the strains o( F otra* and F falct-’ 
PervM found in Papua when moculatcd fav mosqmtoe* into health)- lofuntecn. 

The contrast between atebrm and quinine is itnbng proving as it 
imdoubtcdly docs the vast supenonty of a daily dose of 0 1 gramme atebnn 
over grams x of quinine m both P vxvax and P falctparufn infections 

In the Milne Ba\ and Buna Gotia campaigns epidemic maUgnsnt tertian 
j tnaUn* predommated up to January 1942, when quinine began to be replaced 
I by atebmu '\'iewed in retrospect failure of suppressive treatment now appears 
to have been incv itablc, «ncc even if taken in the advocated dosage of grams x 
I dally this drug is mcapable of prcveoimg break through in M T infections 
, The intcruitv of infccuon as estimated by the number of in/cctivc bites 
^ u higher than would be antiapated in the jungle e\ en m h) percndcmic areas, 
I and the failure of quimne might be related to this fact as well as to the virulence 
j of the Papuan strain or strains of P vtvax and P fclaparum used m these 
eipcnmentt It t» proposed at a future date to mvcstigatc the lupprcMant 
I sctjgc of qumme in mOdcr expenmenuU) induced infections one to three 
infectiv’e htes 


VII '\Ialaria in New Glin-ea (1944) 

In the introductory section a brief reference was made to the appaLUnglj 
high malana casualties ui Australian troops in the \ew Guinea campaigns 
of 1942-1943 Similar high malana casualrj rates were cxpenenced bv U S A. 
t troops m the Philippines at Bataan and m Guadalcanal and m Bntish and Indian 
, troop* m Assam and Burma. In the Australian Army the verv pertinent ques 
tion WM contmuall) raised by field commander* and staff officers regarding 
' the teal efficaev of the anti malarial measures advocated bv the Medical Direc-* 
toratc and whether supprcsBiic or prophylactic drug treatment could m fact 
^^ojurnl repeated malana infectioo* in the stresses and strains of arduous jungle 
%htuig rhe experiments as outhned in this paper were deviKd and earned 
to get relevant data which would answer this question. Theae data have 
Mjw been officially accepted as proving that a correct aicbrin r^men will 
lead to the control of malani m h) pcrcndetnic area* and enable troops to fight 
en m the jungle with an absolute raimmum of malana casualties. Kjiowicdge 
t*garding atebnn administration, personal protection and other anti malana 
^^nre* u now recognized as an e»*ential part of a soldier s training for jungle 
tad the iniutution of anti malaria measures and atebnn suppressive 
“^edietuoQ have become a matter of stnet military ducjpUnc. 

Toilowing this there has been a dramatic fall m malana casualucs m troops 
^^^^h base and forward line areas ui New Guinea. Thus, in December 1943 
the maUns rate was 740 per 1 000 pet annum fay November 1944 this had 
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fiUcn to 26 per 1 000 per lonam a* tlitnm jn the accompaojrnjjGripfc. Tfc 
remarijbje »chic\tToent ha* not been aolely due to atebno, for l« kJ 
fighurtg Trai ji^ung on Jater m 1944 condtiion* 'tvert more ftioc trf fa esc* 
quence ctjodjtiom for deatructum of adult* and the control cf bmt rat 
much more favourable Mott of these troops hovrever had at acme one c 
another acquired P neex mfccuon, and the abocnce of fTtqunrt rdtpaot* 
onlr be explained bp • very high otoedard of atebnn disapGoc ahich biiw 
been attained. 

In addition to i prehrrurary bujid up the regtmen Included a c«£asa« 
of aupprestive treattnent (0 1 gramme dady) for 4 rreeks after kanng tBaine* 



G»ap« 4 — F*D V boapittt •dmmwo r*te for msUm lO Ise'r Gu*** Ab**^ 

Croopt Irotn Occonber inU to Noxtmber IWt, 

treu. If this were done our experimental resslts indicated that tb^ ^ 
be no fatal cues of malignant tertian tnahns and no Mad-wAtcr ferer 
cure of P /Miapam mfecnani troidd be atlaineih This result ^ 
ticoDy been ochicred in the held u blackvraier fever or death* 
pcmiciwi* molana arc both eitrrmel) rare For the post 2 yeara to die 
Military Forces the death rate fot uncomplicsied malana boa ^ 

1 m 3 000 


Vin SumiArr 


In epidcimc malana in New Guinea moot ^ustraEou fitiOf 

both P fslapanm and P ctcox infcctian*. rhinng active ^ 

malignant tertian infection tru the major cause of malana cMUoIoe* 
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treatment, relapses occurred with great frequenc} due to P civax Apart 
from seasonal considerations two factors have contributed to this (a) the 
fact that P vtvax infections require a lower dosage of atebnn or quinine for 
suppression (6) when the two species are m competition on equal terms 
P falapanm breaks through and P vtvax is suppressed. This can be shown 
experimentally m loluntecrs receiving the tame number of infccti>-e bites 
(P falaparwn and P vrvax) on the same day under these arcumstances 
pnmary malana fe\'cr is due to P falnpamm this being the only parasite 
demonstrable m blood smears after a course of treatment, rehpses occur 
bat these are due only to P vtvax 

The Btram or strains of P vwax encountered m New Guinea and IScw 
Britain differed from the strains encoimtcred in Australian troops m the Middle 
E*st and those previously worked with experimentally m U K. and U,Sj\, 
inasmuch as (1) the relapses appear within a few weeks of pnmary fever or 
the cessation of suppressive drug therapy (2) though febnie attacks are 
readily controlled by anti-malanal drugs the subsequent relapse rate is unduly 
high. 


[ SuhnocuJatton 

SubmocuIatiOQs b) direct blood tnoafuncm using a minimum of 200 c.c. 
, of blood have been extensively used both xn controls and test cases vohin- 
teen exposed to infective bites while taking suppressive drugs) in order to 
determine the infectivity of whole blood at different stages m the infection, 
f Seven minutes afto bitmg has ceased on one arm, direct transfusion of 
I blood from the other arm has produced malana in the reapent m both P fold- 
I pcruwt and P vtvax infections To date do definite powbve submoculations 
j bare been recorded in blood collected 30 minutes after biting has ceased, 
j Evidently sporozoites after inoculation rapidly gam ac cess to the circulating 
j blood and are almost as rapidly removed presumably by macrophages and 
hied tissue endothelial cells. 

[ In P falapantm infections, blood (200 c.c.) collected during the first 6 
invanably fsBed to transmit malana whereas submoculations from the 
th day onward yielded positive results In P vtvax infections submoculations 
invanably negative until the 9th day, when they also yielded positive 
results. 

If the tissue cycle be 48 hours the sharp lin e of demarcation between 
the negative and the positive submoculation resalta m M.T and B T respec- 
^ly suggests that there arc four cycles m P vtvax and three m P falapantm 
ore the metacryptoioites hberate ciythrocj'tic parasites mto the circulation 
The persistence of the tissue stage (eioeiytl^cytic stage) m P vtvax is 
cheated by tlje reappearance of the erythrocytic forms after demonstrable 
P^tasrtes have disappeared and submoculations become negative Similarly 
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the iCTidenor of B T jofcctiom to rclapte rcpcaiedlT daptt prDlc«{tdo- 
maUmJ treatment might be ben expUincd m term* of inch * g cria r ja. 

Iq T rrubins the fact that the diteaae is rcitGlr c ur ed »d ltd (ta 
uegatire wbrnoculations becomt established rtcmdcsccocei do cot ooa. 
indicates either that the tissue phase is of short duration or that stebna dortn 
the eioervrhrocTctic forma as well as the aseanial blood pamitei. 

Data on tubinoculauons also aupcest that when nrvcrtigatiog aa sare^f 
drugs on (a) iporoaoiiei the peak coocentratura should be it the treed 
brting (b) eark uisue tta 5 ;e in cr>T»ta 20 it£i and mmcrrjrftutaa tie t? 
should be admiTustered for the first 6 d*]f» tn P falcip*rmm, and fee tie 
8 d*\a m P m<*i infeaion (r) asexual parasites the drug shcmld be ssicuo 
tcTcd from the 7fh dar ormardi in P felapcnm and from the 9ih dxr oBTci 
in P ncas infectiom In drags like atebrm ivhich basr a cunmiilne scam tie 
intcipretation of results rrm be difficult became the die ««t“ U dt* 


Stipprnsant Dra^ 

In rename cipmraents on Tolunietn to laftctioa tb« ftaodad 
merit adopted to test cbemotherapcuiic suppression andprephviro* uuni” 
corunted of the admmiitration ^ the drug for a vanable period 
in/eaion throughout the period of ctpoiurt to infcdion uid for 23 
the last mfectire bite The Utter figure was regarded as cuiencg 
hm t of the incubation pen »J of P faUifnaim and P rrrAX as f*r **r^^ 
malana fe^er uas concerned Vter oetsation of daih suppresine 
If Kinteers w ere w atched ( r another 35 to 40 cUrvs and if there w« d® 
or haemaiolopcad evidence A maUna. aubinoculatiom (200 tc.) ^ 
m si) P falnperum infectims If the recipient failed to get rnaUr** ^ 
fencT r paroMtei had de%ek>ped in the first lolunleer (donee) 
ensuing period be was cjruidered free from malana. In order to 
the poMibiliti of hi^ 1 »circ insuicepubic or naturaUr uniBune be 
gii en an iniraniu«cular micction of blood conUimng an eatUMt^ t 

malana parasites (P fMiapantmy If malana ensued, as invanablr j 
prosed his susccptibilrtr t j malignant tertun malana acd abo d* 
anr effecttic pnmumti to the strain jf parasite looculated. 

When »ni erttgaung drug acticm it became cusurniarr m a 
of \oJu7Tteen to make earix subinocvUtions (M T from tfae 'ti 
from the ‘hh da% nwsrds) in order to determine xThtther 
were ippcanng m the blood and, if not whether thnr sppearaart {b* 
delayci or tbex were permanemK absent. Bi this procedure 
were obtained regarding the phase of the parantc on which a ,asJ? 

acting and informaiian was often obtained as to whether infccnon 
occurred. The action of certain atilphonamide drugs mcluifiog 
aalphamenamc and sulphanKxaihme were very compleich m'csttg*^ 
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' ttindard tuppresaive regimen in doses of 1*0 gramme daily these drugs tvcrc 
found to suppress twenty and cure seventeen out of tivcnt) one mosquito- 
trimmitted infections, in P falaparum infections, Sirrular results were obtamed 
m blood moculatcd malana (irophoroitcs) and from these and other findings 
It was evident that these drugs act \crv ^cctntlj on the eirthrocytic ascxusl 
psrisitcs. On the other band thc> ^iled m P vtvax infections, for twenty-one 
* out of 24 volunteers developed overt maUna while taking the drug and the 
remainder broke down with malana shortly after drug admnustration ceased, 

‘ The action of atebnn alone or in combination with sulphamcrazme was 
investigated in a detailed manner against (1) P falaparum, (2) P ctrox 
(3) mixed infection with both speaes of parasite. In the dosage adopted the 
combination of atebnn and sulphamerazme showed no advantage o\er atebrm 
/ tlone. 


I In volunteers infected with P falaparum on a standard atebnn regimen 
(0-6 to 0 7 jramme atebnn weddy) malana suppression was adequate, and 
provided the drug was continued for the presenbed penod cure invariably 
•resulted. In P vtvax infections a similar atebnn regimen was effective m 
preventing o\ert attacks of malana but within a few weeks of cessation of 
itebnn suppression an attack of benign tertian malana developed- 

^Vhen volunteers on this atebnn regimen (0 7 gramme weekly) were 
repeatedly mfected with P falaparum and P vtvax overt attacks of malana 
•till failed to develop provided the daily dose of 0 1 gramme was regularly 
taken. Later after suppressive treatment ceased they broke down with B T 
but never with M T malana Then volunteers were exposed to mani more 
tnfectivc bites over a penod approximating to 3 months than they would be 
, ever likely to encounter m a hvperendcnuc area of malana in the jungle In 
I •ddition many were subjected to hard physical work and prolonged marching up 
, «nd down hillj in a tropical climate to extreme cold at 0'^ F for I hour and 


similar to that experienced when flying at altitudes of 15 000 to 19 000 
“€1 Without oxygen. Insubn was given to lower the blood sugar simulating the 
bypoglycaemia of scmi-starvation and big doses of adrenalm were mjccted to 
reproduce the hypcndrcnalism caused by emotional states characterized by 
, ear and anger Overt attacks failed to develop despite cverythmg that was 
one to precipitate malana breakdown- The military imphcauons of these 
®pcnincnta were considerable for thev showed that non immune troops on 
wrrect atebnn regimen could be brought mto hypercndemic areas of malana 
be engaged m the fighting m the jungle for many months with an absolute 
^ ^p utm of malana casualtic*. Since gamctocytes never appeared m the blood 
Would be no malana earners in the force, and as mahgnant tertian malana 
^ cured there should be no deaths and no blackwater fever the only problem 
^^ch remained was that of latent benign tertian malana which would produce 
ttticks a few weeks after atebnn auppressiN-e treatment ceased- Sub- 
fiejj expencnce m New Guinea and other theatres of war has fully 
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confirmed tbe»e coiwJiwioni reached m the*e Urge *calc apcrnocna « tMa 
ToluntcCT* {ndt Graph 4 page 350) 

Similar erpenmcnt* were undertaken in ^lunteeia taking quinine itdpfcai 
(B P ) 5 grain* and 10 gram* daily In P falapomm mfcctioca orert raWa 
devTlopcd m e\‘ery volunteer taking 5 or 10 grama of qmrane dailj InP w® 
infection* 5 grain* of qninme failed entirely yrherea* 10 grains prured ■* 
effective but somctiine* faded. In mixed infectioni the vohmiem oka( 
quinmc all dereloped aplcnomegaly hcpitomegtly ananmi and UoJ 
panaitc*, and quinine had to be regarded aa fnling as an antt-imbm 
prea*ant — at least a* fax as the New Guinea strain* ofP falapcrwm andP 
were coocemed. 


IV COKCLUSIOXS, 

The conclusioas reached r ega rdi ng chemothciapcutic sopprean* ^ 
pfophvUxii m volunteer* infected with New Gumca strains of inahn* 
folknving the drug regimen advocated in this paper are as foOowa — 

(1) Qumine sulphate (BT ) even lo a dosage of 10 gram* daily f*3“ • 
prevent men attacka of M T malana. Quimneaulphatc m a dosagec/Sfi^ 
duly u incapable of preventing atuck* of orert benign tertUo 

when the dotage t* incrtaaed to 10 graloa daily complete wppn3ajooi»*fi«*“ 
m tome cases but not m other*. • w. 

(2) Certain sulpbonaimde* (aolphadmine, sulphatmefuxne ^ ndp*' 
moathine) m a doaage of 14) gramiiie daihr eupprtwed malana la tatetj 
oot of twenty-one volunteers mfected with P jalapMrtm and cured 

oat of twenty-otke. They act not as causal prophylactic* m man, to “ 
destroying the asexual bIo<^ paiaaitea. ^ 

The same g r o u p of sulphonamide* in the tame doaage f*i^ ” 
suppreasant m P rroot infection*, overt malana appearing la 
out of twenty four volunteer* during the penod erf drug 
The remaimng three voluntcera developed benign tertian malana *hi*dT 
the adminiatratioD of the drug f-*-***^ 

(4) Atcbnn m a dotage of 0 1 g r a mme daily supprcaaea maEgm P^ 
f e v er and If continued for the reqinaite penod after the last eipcsum to urfe^* 
cures the disoaar , Subinoculation testa prove the action to be oo the 
blood paraate*. . ^ 

Under aoular curumaiance* atehnn auppreaaea bea»gn tert im 
but ov er t malana tu p cr v enca with great regulanty a few week* *fmr mpp*'* 
atehrin adminatrition ceases. ^ 

(6) In mixed hypennfcctioD* (P jelaparvm and P ttvax) 
equally effective undo a aimilT atebcm regimen it la alway* B T 

* M-T malana which breaks through when at^mc aoppreative treatmto 

(7) Vanou* factor* such as hard physical worC marching 
hilla, swimming extrem e cold, anoxia, blood kj*», and injections at 
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4nd lojulm have complctel) failed to produce malaria brealdtnvns in infected 
viduntem, 

(S) The rmhtar) implications of these expenmems are discussed. It is 
ihtnni that if the conclusions draiim be correct and granted infallible atebnn 
dsapime, it should be possible to figbt a non immune force for many months 
in hypercndemic areas of malana mthout significant malana casualties 
There should be no malana earners the death rate should be 0*0 
per cent, and blackwatcr fever should not dciclop The residual problem 
^uld be one of relapsing B T malana, 

(9) Field cipcnences m New Guinea dunng 1944 are cited as gen cra llv 
confirming these conclusions the hospital admission rate there having fallen 
from 740 per 1,000 per annum m December 1943 to 26 per 1 000 per annum 
m November 1944 


Discussion 

Colonel 8 P James (m opening the discussion) I am very sensible of 
the honour of being mnted to open the discnnion on Bngadier Fairlet*s 
highly important paper As tve all know a great obstacle to malana research 
hu always been that no laboratory ammal it susceptible to the human disease 
That obstacle was partly overcome tvhen malanathenpy was mtroducech for 
the prsetree justified the •axne kind of experunental research on maiana m the 
human subject as would be conducted if a suitable laboratory aninul were 
But the patients for whom malana therapy ns proenbed arc not 
uormal healthy mdividuids and the sheltered conditions m which they live m 
hospital m England are very different from those of residents m the tropics. 
So It has often been said that the results of anti malanal therapeutic trials 
on general paralytics in England may not be apphcable to the disease m young 
healthy people Imng and working in maJancnis regions Of course when 
those experiments on mental patients were begun a good many years ago, no 
one dreamed that a time would come when they would be repeated on healthy 
•oldiers at war m a veiy malanous part of the world. Brigadier Fairlet is 
to be congratulated sincerely on his successful accomplishment of this task 
on having obtained results which permit no doubt of the efficacy and 
practicability m the field of the protectrve measures tested- I think we should 
‘tongiiioiatg him, too on his success in obtaining so m any volunteers for the 
trials, and that a tribute is also due to the volunteers themselves 
^ their self-sacrificing co-operation- It seems to me that this new practice 
healthy volunteeri instead of hospitaliaed mental patients marks quite 
^ epoch in the history of malana reseat^ A few isolated examples are to 
^*^Qd in the malana literature of many years ago as, for mstance, in 1900 
Sir Pa-nuot Manson^s son and a technical assistant were voluntarily 
g^cn malana by the bites of infected mosquitoes m order to provide a practical 
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demonsirttion of the truth of the Motquito-MiUna Tbcofy Bat, ob i 
fuffiacnt •die for therapeutic tnab, I think the practice may be nid to bn 
be^un U*t year when young men belonging to the Fncntb Ambolawt Dm 
under htajor KtNKrrH Mellahbt volunteered to lubmit to luahfnatil a ahnil 
InfccuoD for the tnal of prophylactic drug* by the Horton gr oup of vortm. 
That «ru a patriotic and uosel^h act nbich menta high praiae. 

Bngidrtr FwaLEv'a rtauha, apart from their immediate practical nka 
to the TTar effort, are of great inlcrcat from the laboratory wotieta point rf 
view I ahould like to remark briefly on one or two of them. Firtt there a bit 
finding that naca of te m p era ture which are called tpfkea or peaki, occar tf 
interrab to the volunteen on the prophylactic regime of 0*1 |iuniBe rf 
mepaenne duly No matana paraaUca were found in the pcnpbenl bW 
dnmig the*e trantient febrile attacka. In our original work at Horton « 
recorded timilar finding* in peraon* on a prophylactic rtgime of 5 jnfai* d 
quimne daiW and the prtaent Horton group of worketa had the aame cxpeo«« 
in their eapentocnul trial* of mepacniie la« year I>oe» Brigaier FiOWt 
coniider the»e ipike* to be minor attack* of malana ? I do not think th^ 
in perwjca on a prophyUcac regunen of mepaenne, tiua quetuon can be tnmrtf 
by aabinoculanon, bcovwe in routine itialan* therapy practice and in ltbemii»T 
work on imn malana, it i* a cotninoo erpencoce to hare friJnfe* 
even when the donor'* blood cootaina raanr pamite* and no mepaenae. 
Perhipa a *urer way to g« a correct aniwtr would be to «op the proptyh^ 
doae* at the firtt n»c of temperature and to continue to take tcfljpcfttBt® *•> 
blood him* daily for •otoe time, A •econd Iniereiting finding w«* thtt * 
dmical B T attack ahrty* occurred about 30 day* after itopping the mepacn*^ 
courae. A predaely wmiUr expenraent with the Madigmcar or other cr** 
of benign tertian doc* not eeetn to hive been made prevjomly *o the 
of the finding remiint doubtful, but I have the imprtfaion th*t the 1*^^ 
period of B T malana coocracted m the Mediternmean theatre and *oppt**“ 
by mepaenne u uxuatly much longer than 30 day*. A compar*^^ ttt** 
proph^^ctic and therapeutic teat* with the New Gmnea and 
ftrains i* therefore very deairoble and •bould yield important rtanha. I* ^ 
tame connccnon Bngadicr Fwat-ur'a finding that the New Gumea 
B,T a not aupprtaaed by a prophylactic regime of 10 grain* of 

It *1*0 mo*t important Indeed, hi* reauha m general aupport the view 

at a meeting of our Society about 10 year* ago that, from the point of 
drug prophylan* and treatment, atrain* may be mote tmportuit lh*o 

Lattly I mutt mention Dngacber FAiWJT'a atpcnniait* to 
what phase of the paraaite mepaenne acta. They are of much interat, 
the finding that in per*on* who take a daily doae of mepaenne, ^ 

be demooitrtled in the penpberal Mood on the 9th day after 
th*t they di**ppe*r by the 12th day It would be intcrertmg to ^ 

the paraaite* which can be found oo the 9th day tie pigment™ 
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Etidcntly mqjacrme, like quinine, cannot pre\ent a few parasites from 
ippeanng m the penphcral blood during or at the end of the incubation 
penod They arc the parasites which Kortewec Swellent rebel and otben 
fenmd were not affected b) quinine And they are the parasites which led 
WissntGTON Yorke to conclude that quinine docs not begin to act until a good 
many parasites are present in the peripheral blood and which led Swellen- 
GEEBEL to conclude that quinine has no action in a primary attack of B T 
makna until the end of the penod of initial fc\er defined by Dutch climcians 
Are they the same kmd of unpigmentcd parasites as those found by Mm Bishop 
m canancs at the end of the incubation penod of sporozoite infections with 
P rehetum which were being suppressed with maximum tolerated doses of 
ttcbnn ? If so It seems to me that Bngadicr Fairley 8 findmg affords further 
•upport to the view that m B T malana the first parasites which appear in 
the pcnpheral blood arc unpigmentcd merozoites and trophozoites of an 
^loerythrocytic pnmaiy tissue-phase cycle which is not susceptible to any 
known tnti malanal drug The disappearance of parasites by the 12th day 
would be explained by saying that in the interval between the 9th and 12tb 
the parasites of the primary tissue phase cycle would have sporulsted 
wice or twice so that the red cells would nmr contain only the onLnary type 
of erythrocytic parasite which is very susceptible to mepaenne Bngadier 
Fairley t raults show once again that as y« we do not possess a drug that 
^11 prevent infection although we have several which like mepaenne, wiU 
•’ippress the clinical and, to some extent, the parasitological effects of that 
mfeciion. In other words, no true causal proph\bctic is vet a^•allablc. 


Mr P G Shtrto Colonel James has paid tnbutc to the tough Australians 
^ho volunteered to become cipcnmcntBl subjects to be infected with, and in 
cases suffer from, malana- He mentioned too that m England members 
^ the Friends Ambulance Dnit also volunteered- 

I should like to put on record a similar tribute to the Bntish Tommy 
year I flew to Italy, taking with me I 000 English anopheles mosquitoes 
^ ^ purpose of infecting them with mahgnant tertian malana and bnnging 
borne alive for expenraental work. On arrival at a mihtaiy hospital m 
*pl^ 1 explained to the Commanding Officer that I wanted suitable volunteers 
0 would be willmg to be bitten daily for several days by hundreds of 
^•quitoei. The C,0 took me to one of the wards containing fifty to sixty' 
and after explaining the purpose of my mission wiluntcers were 
*11 every one a bed patient and suffermg from malanal fever Nearly 

^ patients volunteered and I had no difficulty in infecting a thousand 
^"^uitoes and bnnging them home where, by infecting further Bntish 
^ho had loluntecrcd we were able to obtain valuable information 
Italian type of malignant tertian malana. 





3M 


Lleat.-C(ilonel E H Vere Hodfe Bngidicr FAretrY tm opliBied 
it rt tha, m tlu* country w« »« amongtt men returning; from ibe tropa 
rdapwi olmo»t excIoiiN'ely of benign tertitn roalom. Now tbc qotjtKm trao 
tt it worth while continuing prolonged ireAimcnt m tbe*e caje« or Itfraj 
controlled the fc\cr »hould we ttop there? Venom coaree* of qmmat, 
mepaenne tmd pamaqmn have been admed end employed Lately t H-diy 
comae of qmmne and pomiqum h»» been •uggeated but reaultt *em to dwe 
that none of thcae courae* tenoualy prerenu relapaei. 


Dt GtOTge HacdoBtM I woafd blc to thant Urigadier Faout ir 
hit oddreo on a piece of work which trfll materially help the war in tD 
area*. Since Colonel jAitn rtiaed the question of ttraini of parante* i fev 
minor piece* of cridence from the Mediterranean might be ttlatrrt. Fa* 
we hive defimte endervee that ttcbnn, if actually contumed in the doso atjcni 
will (upprcaa benign tertian molam in coctiy the tame way with the Mofittr- 
riDcan ttram at with the New Guinea ctiam, I have two contioOed p*co 
of evidence. The firat one la m Syria on troop*, where from m ad*?®** 
control we had wund rcuon to bdieve they »houJd hart 100 per c®*- ■ 
roalana cate* per month. The odminlttration of atebnn w» ctrefafl y 
trolled and the actual incidence over a period of 4 roontha cMoe 
I per cent, per month. Secondly in Italy I am aute that Prtifetaor Mai»u 
would permit roe to roenuon that in the Mawartte area be hn * 
of about S 000 people rccartng atebnn which r* actually admrntfW” 
State Quraea. Ntturdly aome of the people have refuied and vxdc bare Um^ 
out to be irregular patient*. Owing to destruction of control wort by ““ 
German* the iransmittion i* high. Amongst the regular taler* tluwgiotf 
the period from Jane to September the incidence amounted to 0-1 p“ 
cent, amongst irregular talm to 8 per cent, and am^ngtt noo-ulo* to 
per cent. On the quemon of the peiiod after coaation at which tehp*®* 
ft has been the prenous ex p er i ence in Mediterranean area* wbere r» ^ 
preuiTe treatment h gi v en that there is a summer rise during the penod &tw 
July to October followed by a decrease to ocgCgible figure* until , 
tr antroas ioo *ea*on in the foDomng June Those pan* of the Meifitc ntf^ 
where we have relied to a certain eitent on *upprta»ion a» a !»=«• 
have a certain nttmber of caae* during the transmiMion period. Tb* 
ha* been iflscontiinicd at the begmniog of Noreanber after transnna^^j. 
■topped the cases are dcdinitig about this and they remata 
figure* during the period Novanber to February Towards the end c< F®^ 
they increase, and there ii a defimte epidemic during the month* cf 
March and ApnL TTu* spring rue, at a tim^ when there U no 
It aomeutnes high, and 1 attribuU it entirely to th; occurraice 
an Interval of *everal montba after atopping suppresaiYt treatmeoL ® 
by Colonel Jav», but wbether the difference from the Sooth- 
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apenence it dae to different ttramt of parasite or to a difference of climate 
I do not know 

Bngadicr Faiklet ehows concluarvely that troops m highly malanoua areas 
most be given atebnn, and that it it a most important means of controlling 
nakni but I feel strongly that m rear areas the administration of atebnn 
a a mistikc. Malaria can be controlled by other means, and if atebnn is given 
the comeqaent suppression masks the fact that infection is going on. Infec> 
twos are received, they are masked at the time but the patient subsequently 
goes down, and we have had the position of troops on operationtl work going 
down with malaria winch they had acquired in the base area, when it was not 
fccogmxed that they were infected. I beheve this has occurred amongst troops 
brought home from the Mediterranean and sent to other theatres of war If 
stebnn had not been g iv e n there would have been slight epidemics, these 
would hare been recogmaed, adequate measures would have been taken, and 
the uhimate number of cases would thereby have been reduced. 


Uajor JamM Reid Brigadier Habultov Fairlkt^s worh has been 
followed with the greatest mterest m this country We have been studymg 
die same problems with reference to M.T malaria but m a different way 
beemse m our inrtul investigations most of our volunteers could be kept under 
observation for limited periods. Accordingly we hare tned to find the blood 
^®Tel of mepicnne that suppressed malignant tertian maJana m 50 infected 
^^bniteers on a variety of mepaenne r^imea. Our estimations of mepaenne 
Were made on whole blood instead of plasma, which Brigadier Fairlet and most 
®dicr workers have chosen for their cstimaUons In whole blood we found 
mepaenne level fell below 80 /ig per litre, M.T malana always broke 
'bnmgh above this level the was effectively sup p ressed. We nart 

■^d ourselves if a dose of 0 1 gramme daily would keep the blood mepaenne 
* 7 ^ this cntical level of 80 /ig per litre for an indefinite penod. To test 
we have made blood mepaerme esumatjons at frequent intervals on the 
^Ive volonteera who were observed to take a daily 0 1 gramme tablet of 
®“P*cnne for from 2 to 7^ months. Id these men we found, m agreement 
Bngidjer Faihlet a observations on plasma mepaerme that there is a 
concentration between 1 and 2 months from the start of dosage The 
concentrations reported* by Bngadicr Fairlet have remamed constant 
£xlif Icvd, but our whole blood cooccntiations have shown a progressive 
. ^ peak level to one of about 100 ftg per litre at 6 months after dosage 

This u still above what we regard as the cntical suppressive level of 
per litre, but we consider that some of the single values recorded were 
^^8 too near the cnucal level to leave an adequate margm of safety It 
of value m field work to do unnary estimations, which are much simpler 
^^^blood or plasma estimations because we have found throughout our 
^^“•^^^ons that the whole blood and unnary values ran in parallel curves. 



Among our fifty infected roluntem, thirty nme wtic on ioep»cnae 
regime* compartble to that tucd by Brtg»dicr FAttUT our vo hate n tnl 
0 1 gnmmc duly for 6 d*y* each ««ck liter a prebnnctiy build up. Dof» 
teoately we were not able to aupcrvne roe pacim e admimimnao n te £4 
we had to accept the word of crar Ttilunteen that they took the drug a* tacnxtif 
for they were m many different place*. They were Infected by motqwto ten 
III the «me w»y a* Brigadier pAOtUT* men and we arc abk to cwfinatb 
»uppre*tive action of mepacriDc on mabna. One Tolunteer wed doro «k 
malaria and his blood mepacnoe lertl was then only 70 ^g, per btte. Ai I 
hare explamed. we regard 80 aa a mnumnm auppretatre lerri tn whc4e W«i 
In one other rolunteer who had p yic ii a for 2 day* only a «ngle pawae «< 
found m a thick film. Pyrma withoot detectable parasite* was recccded a 
many of our ▼aluntcet* but the imerprttation of ihi* findinf wh SSoA 
became mflucreta was previJent at the ume and other patient* in the «* 
ward* as our volonieen were also having p yi ma l cold* and mflueui withoai 
havmg been mfeacd with raalin*. On sorting out the pymdas taong de 
thirty nine comparable volunteer* we fdt that fa could be regarded a* pcasfl^j' 
malaru mirofestation* thcac pyrexaa were tjouTar in erery way to the ifAo 
of tempcraturt that Brigadier pAtaur re cor ded m * few of hb infeded rtfafr 
teen on mepacnne. These pyrexia* produced only minor IncapaotT ®>d ow 
purpose in dnwing attention to them U to emphaaae that, m the field. PT^®** 
of unknown ongin and abort duntion must be diff e ttn ua ied from fr®k onh» 
othenme men will be needJoaly eracuated when in reahty they art fit to 
to duty after 24 to 48 houra. Mepacnne i* dearly an caaeotiil drug to 
m a malatious area it ha* reduced the death-rate from mabn* •od 
troop* to operate where without mepocriDe th» would hart been impoa**^ 

Pmally it may be empbamed that the result* of the expedffltttal 
tiocs undertaken in tlm country on malana-lnfected Totowen tssfflj 
tupprewTc mepacnne m a douge of aa or aeren tablet* per w«k. ^ * 
complete agreement with those obtained by the Medical Reaearch Unn. LBaA. 
Australia. The mijonty of our Tofamteer* were infected with 
malignant tertian malaru and there t* do nDd endeoce that this 
m England u mepacrinc reabtani or behavea differently from theh^f^’^ 
stnuM of hLT maiina ao far a* mepacnne suppreasKm u coocerned. * 
true that one of our voluoteer* dereloped dmical malan* and 
the blood level waa reduced to 70 ^g per Gtre. Unfortunately ui *^*!*^^f 
menu mepsenne wi* not given under medical mper v m on, and, ai b ^ 
of the two volunteer* in Bng*<ficr Fanasr a aenca, the possibihT 
excluded that the pretence of numerous aaaodated with k* mep*®^ 

vahica may bare been due to fulurc to »*Vf mepacnne. 

Brijidler 0 M FlMUr Pertupi • few hca from W»t 
be of Intereat to compare wnh those that Brigadier PaOIXT b*s repo^rt 
Aoftrafia. 



Diiccs^inx 


361 


In West Afnca, itiU a hypercndcrmc mnlona area, it is of course impossible 
to carry out experimental mfecuoni in human \oIunteer8 since there is con- 
uderablc nsk of becoming infected cither in Freetown on amt-al or shortly 
afterwards. Despite drainage schemes there are still many infected mosquitoes 
n n shown by the fate of a large number of Lascars who were landed at a 
West African port and were not gi\en mepaenne as a suppressne within 
6 weeks of amt’al nearly two-thirds of them were m hospital with malana. 

A number of field experiments on suppression inth mepaenne and with 
the lulphonanudea have been earned out In May 19^2, units were dinded 
mto two, one-half contmumg mth 5 grams of quinine daily the other taking 
0*4 gramme of mepaenne weekly Those on mepaenne had approximately 
400 attacks of malana per 1,000 strength those on qumme 600 attacks, WTien 
the dosage of mepaenne was increased to 0*6 gramme daily the results were 
more satisfactory Even more striking than the reduction m the incidence of 
fffllanal attacks is the almost complete disappearance of blackwater fever when 
tnepaenne is used os a supprcssn'C and mepaenne only is used for treatment 
rf mahnal attacks. In the past year there have been only two cases of black 
^er fever m Europeans one was in an officer who, contrary to orders took 


as a suppressive and qmnine for four maianal attacks. The conditions 
“«**vy for the occurrence of blackwater focr hive not diMppearcd for 
African troops an incr ease in blackwater fever has taken pUce, 

The question ct the mepaenne concentration of the plasma after some 
ttonths on mepaenne suppression has been raised. So far as our results go 
*here is no evidence of any diminution in mepaenne concentraiion of the plasma 
^ f»ct, if liability to a dmical attack is doscly correlated with the mepaenne 
'^“centration of the plasma, it would seem that it la m the early months of 
nicpicrinc suppression that there is most likelihood of a breakdown. An 
of 850 officers and men who were presumably taking 0*8 gramme 
weekly showed that over 60 per cent, had their first chnical attack 
3 months of beginning mepaenne suppresnon if 8 months were passed 
any attack it was very rare for a pnmaiy attack of malana to occur during 
® neat 10 months I qmte agree with Bngadier Fairlti m saying that the 
^ najonty of breakdowns are due to failure to take mepaenne but there 
number of cases where failure to take mepaenne can be excluded- A senior 
officer on his way hart to "West Afnca from Iea\*e m South Africa had 
j. attack of malana although he had continued most carefully to take 
of mepaenne daily 

Both therapeutic and suppressive tests have been earned out in Wear 
With sulphoaamidea. Many aulphonamide compounds have some 
action in malignant tertian malana, although they are not as acti^ 
I Small scale expenmenu with sulphamezathine, aulphameraime 

1 . ^ other compound have been instituted, the daily dose being 0 5 gr amm e. 


^^*®***thn5e was about equal to mepaenne, sulphamcraiine nrtber less 
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efEntti thin mepicrioc 0 5 grtmme tibleu htr® been tiken d»Ily f* urer 
1 ynr witboot tny endeccc of tone icuon. 

pTofsuor B H«jmth M». PmsTDnrr ttnee the •emet* of Tcimern 
htve been mentioned by prrvioua tpeaken, I ibould like to idd aj tzSn* 
to the Dndergndvme vohmteeri t hiec bad wotking with roe m Oxford, la 
the counc of tbe Uit 18 montha acme <50 undergraduate toen *nd tow 
hire taaiited iQ the expenmeoti of the Milint Reaetrcb Unit Tboi 
^luntem have not been rofected arttb nsaUria but they hive had to 
from time to time to conudeftble diicomfon and hardihip and I kb 
to tty that I have hid the utmoft co-opcration frora them- Ai ■ terok of tier 
help wt hive been iblc to gam much valmblc Informanoo *b«t tb 
phinmcology and toxicity of roepicnne. Information which has been ef aase 
practical importince 

Our findingi wub regard to mepaenne levtU in tbe blood and phffl* 
do not coincide with those of Major Run It la not our esper^wet t hitplaifl 
or whole blood tnepicruie lerefs fall off after up to IS roontht on mppw** 
dosei (O-l gramme daily) of the drug ftor has^ we obserred any inoosfd 
output u\ the unne orer similar penodi. 1 th ink our rc*ilti ait sln&r ® 
those of Bogadier FAUtunr and the American worieia, _ 

Finally may I coogratuUte BngadieT FAmrr on prerridiBg «>® •• 
exceiJent ctample of the imroenae practwal rtlue of acsenofic iwe*«h. 

Brigadier I K , Btalon congratulated Brigaditr Fahuxt and to 
upon the cooduawe muka obtained by eipenroenU so clearly 
bnUianlly eiecuted. He ibo deatred U> thank him on behalf of ^ 
for the irrefutable endcoce produced aa to the outatandmg d " mepsertfe 

supprearion durir^ military opetatlona lo the tropica. AVbJc m®** ^ 
already couTinced of thia, the (cyroan, arid eecn miivY medkal men. ^ P? 
forward rmmmnis luggtjtiona to account for aerioot mtlansl 
throughs reported, whiir an adequate dotage of sappiesar* ^ 

svppottd to hare bc« taken coracieniiouily The work In AostnC* 1^ ^ 
ho^ now definitely refuted the euggeaikm that significant 
cotkana can occur while mepoerme suppreawre treotmeat b bon* 
taken. His rcaulta go lo confirm the evidence collected from 
thcat^ of war that %ivt mun. and pmbably tbe only cause of ^ 

treatment depends upon failure to take the drag regularly *od 
the dosage ordered, t « the reaulta depend upon the tSetfJ of 
diaapOne, ^ 

I would abo like to add my appredation to tbote of other 
hare pTtbed the self-aamfice of tbe many vohmteaa, both mfirtary ^ 

who bare to wiHingb glren iheir serrlcea In this country to eotbb 
toil malarial drugs bemg earned out. 
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There ]» BO doubt that, for use among non-unmune populauoaa mepaerme 
a the beat fupprottrrc drug Tfhich know to fjur and j* much aupenor to 
qsmmc m thi^ napccu In view of tfie ftndmga of Bngadicx Faieusy with 
qmmnc, one wonder* whj tuch relatnelj* good result* with this *uppre**ne 
hatre been reported m the p«t from all quarter* of the world If one consider* 
die population* who formerly depended upon quminc lupprcwion, one should 
rt»h»c that the majority of these person* had b*d attacks of malana at *ome 
tunc, ind, ** * mult, had dercloped a varying degree of irommuty to the 
thmeal effect* of nuknal uifcctiotL In tuchtndrvidual*, the pyrogenic threahold 
of pamite prevalence i* markedly raised* and tn consequence a less potent 
drug would be capable of keeping cUnical tnamfestation* »upprc**cd m most 
wcuiQstances. 


Qmninc ha* still many uses in malana therapy Colonel Vere Hodge 
spoken about the poor results obtamed m the radical treatmeat of chrome 
hcnigQ tertian malana. Such casea form a senou* problem to which the 
*o»wtr has not yet been found in all instances. These difficult cases have been 
the salgect of large scale research tn this country with differeait anti malarul 
either alone or m combmation. So far the retult* obtained by a 10-day 
COUTH of the old quuune-pUamoqume treatment, u*ed so ruccessfully m India 
*hoat 10 year* »go have shown themselves three to four time* sj good as any 
syttem of treatment advocated (including masaive dosage with mepaenne) 
The uffection* were mamly vnth Mediterranean strain* of P tTvax «o it ha* 

^ to be determined whether equally good effect* can be produced gainst 
I from other region*. 


Sir Leonard Rogon ^Vhh reference to the value of research \olantecrs 
) ^ ^ persons ha* not been thanked. Our greatest thanka arc due to 

I German discoverer* of atebnn who have enabled u» to fight thar friend* 
' Jtpaaeae. 


I Brigidler Fidriey (in reply) In regard to these apike* m temperature 
of our VQhmtecT* in the absence of demonstrable parasites had a certain 
of cimical evidence that they were harboormg malaria parasite* 
I^^OTatly tender or palpable spleen or liver was noted, and occasionallv 
[ traanent elevations of tcmpcraiure* which were possibly due 

^rcre parasite attempting to break through without success but thev 

oerer 21 enough to go to bed and continued their routine duties. But 
' accounted for a proportion of pyrexia! reaction* that occurred. 

I tt during the control penod irfore they xstre exposed to xudarux 

that vohmroers de%*eloped transient pyrexia ( spikes ” in the 
chart) which at times were unciplamable. These men were m 
doing heavy cxctcuh, taking long marches m the heat of the dav 
} Acetal (1931) Imi J mud Ra J», 871 
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or cnttuig « ood 5 cbj^ i week, and they aometjmei developed tiua w u dm* 
Uon* of teoi p c n ture a* the rcrtilt. For example, one pirtrenlif “ipib s 
the tcanpemorc chart wu due to the fact that this man and toother wen 
getuns a Irttle tired of the expenment tber did not ftop takuif ireina, bst 
deaded to do their be« to break down with malana. They went op ntfo tie 
hilU were away many houri, walked 'a rtry kmg diftince and ame bad 
thoroaghh- fatigued and with aorc, bfiatertd feet- But no malim derebped 
and parasrte* were not demonatrated. Upper rcapiratofy tract Infcctmoi writ 
another common cause of tranneot pyrexia, and soffletimcs localtnTig fouu 
were to mild that they could be rcad^ ortrlooked. Our cruenon of “leal 
down ” was that a man ma»t bare a temperature of lOO* F or orer be ed 
enough to go to bed and hare demonatrable majana pansitca m blood udoq. 
The morale of these roJunteera was eery good and they nerer went to hoi 
unless tber felt really ilL Mott incredible things can be dcsie danui • 
malana attack {P errax). One of these men with a badge milaDa atod 
and a temperature of 103* F got the top score m a cricket match. Soboocoh 
ticD from volunteers who have been infected with P fak^p^ntm snd sre 
0 1 gramme of atebnn a day arc positne on the 7th, 8th and ®ih d rr cd 
With P rreex on the 9ih, lOih and Htb day following eipo«re wrdi«’ 
necewanh? showing any deration of temperature. Paraatts at these aao 
are not demonstrable — even in thidk blood sroearv In our ap<n®ce, 
now II very considersble both m the bdd and in expenmeniaDy 
vehmteers, men are not senously uKommoded with rmJana m the *^^**^ ^ 
demonstrable psraartes in thict blood films. tVTieo taking 0“1 grafflof « 
atebnn daily Unreal tnamfesutionf will be so mDd and pyrexia, if C ocesa 
so trancent, that they wiH not lead to confimoa jn the differential 
of P U O in the forwWd areas. When more senous dlnical features and 
develop doe to malana, the man wiD naturally be evseoated and par**t®* ^ 
be found in thiti filma if a snffiaently cai^ul rrstninstioo be ^ 
competent pathologist. One ts here with an attack of overt 

and, 10 our eipenence, this occurs only when the dosage of Cbl 
atebnn daily has been inadequately and irregularly taken. Ottr 
were far more hcanly infected with both P Jdafunm and P wax 
ever would be lo the jungle and they were subject to moat srdooiis 
wort, yet they never became hcupital casuakiea, ^ 

The next point was raised by Dr Macdo'*ald. Chemeth'^^. 
stebnn suppression are not yet so effec ti ve that wc can afford ^ j 
other tn&-malanal measures such as personal protection and ^ 
of moaqmto adults snd larvae. That position would only *rtfecio^ 

cure for P mas mfecdoas. Actually in the Sootb-^^ cat Psnfic 
troops break down with overt B T malans with almost matbcffJp™^^^ 
■ few weeks after the cessatioo of atebnn suppression. It wooW be 
to follow Dr Macdqxaij) § suggestion of taiing men off atebnn io 
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m New Guinea, wncc most of these troops are already infected with benign 
ttrtitn malinju Actually little notice is taken of a benign tertian attack except 
to treat It when it occurs, I entirely agree that malana m base areas should be 
ind cm be controlled by preventive measures and that prevention is better 
than cure I was glad to see that the experience of Brigadier Findlat and 
Professor Maeoratth confirmed oura in regard to the preference for atebnn 
estimations of plasma, and the fact that despite prolonged administration of 
the drug m their e xp er i ence the level was maintained. 

M^or Reid continues to use whole blood this method is considered 
tnisatufactory by practically all research workers both m U S.A. and U K. 
•nd has generally been discarded. The important thing however with atebnn 
n not the blood or plasma leveL The important thin g is Are these men 
fit cnou^ to fight and keep on fighting for months m hyperendenuc areas 
if they take atebnn (0 1 gramme daily) despite bang rep e at edly infected ? 
1 think the evidence is overwhelmingly m favour of the view that they can. 
In regard to Bngadier FotoiAT'a remarksabenrt the sulphonamides, rre fcjimd 
•ulphsdiaxme and allied drugs effective in suppressing and cunng most mfec- 
with P falapanm but they faded absolutely with P vwax infections 
f*®f»onilly I would prefer not to give gramme doses of any of these 
»ulphonamidei for a long penod when other less toxic drugs were available, 
^olpharoerttmc give the most sustamed concentration when given once m 
24 hours and for this reason might be preferred by some to other 
•olphonamidei for prophylactic use. 
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brmooucTaRT 

Hirfi uuccQcid^ irould pcwcss a lai^ cumber of different qualities. 

IS touaty to insects of many types combined imh safety 
hrtnigbt mto contact with mammab and plants Almost equally 
for most pmposes u stabibtr so that the matenal may controue to 
for the longest possible penod m the place where it may hare to 
u may therefore, be desirable that the msecaadc should persist in the 
of funhght, ram, growmg plants the so3 and so forth There arc 
or ■hnost equally desirable, for many purposes, lack of stain 

®™D«Te smell, absence of harmful effects on fabrics metals etc., case of 
and low cost, and adaptabflity to many methods and purpoM* 



Ntan^ yarn of r e t c arch Eatc been detoted to lymhetjc iniecrid da, Tdi 
the hope of lepUcmg the vegetable (nsectlada by mbnancct capable of bdaj 
manufactured as mjoired a^ capaUe also of modificatloD to meet partkelu 
requimnents. It scenn dear that the subitance known u DCTT (dkilnr 
dlphcityl mchlomhanc) h dcaer lo the ideal than any other known t as cront 
The miecticidal powers of this substance wer e dn e overed by the fan, 
] R Geigy A,G, of Ba^U SwitactUnd their eariy patents prowaing m t* 
as an inscaiadc date from March 1940. Patents in many other cotmtrw law 
been applied for to corer the use of this and doscly related snbstaocei. 

It IS common knowledge that DDT has alrcidy won a great Baa* m 
milrtarT ht g tene There can be no doubt that its wi^ use In the tropks *2 
be followed by a great reduction of harmful insects and wih grec m a nwr 
ready cootrd of ctrudn docasei earned by them but much remains to be te 
tn ciplormg the potrntiaGna of this substance There can, therefore, he 
doubt that It U desirable to brmg out a statement of the pr es ent posJocn and t* 
discuss the possible uses of DDT This 1 have found a most thficult lad 
cmbarraving ta<k because the early work was confidential snd bad only a 
Umited arculatKHV The mayonty of the authors hast not yet bad an 
tumty of putting tb<ar work together and publishing it and I hope they ^ 
to. In the meanwhile, m order to make this paper osefuL It has been nect*>*ry 
tn quote some of the unpublished British work, making adfcnowWgemtsJ* ^ 
the numerous authors I trust that they realize that no aliematiTt sns fwsdlt 
As to impubUsbed Amencan work. I hate felt mn greater bwiradon in 
use of It, and hi»e not done sa But. though 1 hare nos quoted rmpubCd*" 
American work, all British workers, including myself, hare been mflueneni 
by the rery large amount that has been done and fnrely put at our &p«^ 
It tt ntufaaory to say that there are extremely few pdntt on which ®tit^ 
and American srorkers differ so that my deosloo where work Is tinf*ibfiA» 
to cori6ne myself to the British work has not gTcatlr reduced the value of ^ 
paper 

This is a fitting opportunity lo admowiedge much help and klodne* whiA 
I rereired from Amencan entomologists dotmg an official mission to the 
States on behalf of the Ministry of Production In the t umn ser of ^ 
very free exchange of information on Insecticides was arranged snd to ^ 
m opetarion tmee. Bnosh cntoraologms hare certainly benefited 
from that exchange whkh has been moat stimulating. 

The British work has been carried ow m a number of laborttcsie*- 
been f os te red and coordinated br the Insecticide Deretoproent Panel of d« 

Mhmtry of Produenan The chairman of that panel. Professor I M. 

T.a,s,, has tecemly published an interesting general review of the labfri’ 
(HtiLMicoi 194S) 

In a paper addressed to this Sooety ooe may be excused for ® 

dUcQis the application of DDT or otbn new Insecriodes to problem* « 
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tann ind gaxden The control of the m*ecu of itored products is barely 
touched upon, and certam uses of DDT m military hygiene are also regarded as 
ohmde our scope. 

There u another remarkable new maecnade benzene hcxadilondc, or 666 
It u undeniood that a general statement about it is fonheommg m the near 
future, and we look fonrard to hcaimg more of II Against certain insects the 
^Seethe dose of the active isomer of benzene hcscachlondc u even less than 
tha of DDT It is being introduced by Imperial Chaiucal Indiutncs, Ltd. 

Owing to the urgent pressure of the tear very considerable developments 
hsTe been made with several groups of synthetic insecoadci. Important 
*tivanccs have been made m the United States Russia and Great Britain (and 
doubtless in Central Europe, too ) 


ClDCStlCAl- CoARACrERliTICS 

The initials DDT stand for dichlor-diphenyl-mcblorethane This name is 
^ completely specific, for it ivould cover several very closely related »ub> 
if it a necessary to he prcase the ahemauve hes between 2, 2 bts* 
(paradiloTphenyiyi 1, 1 tnchlorcthane aod alpha alpha-bi* (p<hlorphenyl), 
beta beta-tnddoTtthane. 




ca, 

Thu may be apiened ju (C.H.CI), CRCq, 

^^Eien those whose acquaintance with organic chemistry is that of the 
should remember that the substana it the para para compound 
*^that if either of the end chlorines is moved into the or^o position the 
*“l>*unce i» almost harmless to insccti 

The names " Gesared " and " Neoad " are registered by the Gcigy Com 
and refer to certain mixtures concainmg DDT prepared for use m 
and the control of licc. etc. These name* should not be used as 
have been, for the active substance itself here referred to at DDT The 
“ gueasarol ” u used m England m place of gesarol as the latter is 
^7 nmflar to the registered name of another article. For furdicr p r o prietary 
sec West and Campbell (1944) 

fficldng point of the pure para para substances is 103° C, the mole 
weight 354 5 and the density 1 6 gramme per ml DDT is a white 
^taDmc substance with a famt pleasant smell It is exceedmgly doq- 
It ordinarr temperatures so far as I know the vapour pressure has 
^ determined hut it it very low indeed a small fraction only of that of 
DDT dissolves m most otganic solvents the solubility in some of 
^'^imonett of these ii given m Table I. 



tWT 


ro 

Ta£1£ L 

Appixndflute *olubQity of DDT m grammes of DDT per IW) ml if 


•olrent, « 27 to 30® C 

Cjdohexinoiie 100 to 120 

Bcnrene ^ ® 

Ortho dichlorhcnzcne 63 ?l 

Ethylene dtchlondc 56 « 62 

Xyl^ 56 6! 

Acetone 50 ^ 

Carhon tmachloridt ^ 46 , 48 

Methyl salicylate 59 41 

Beniyl benzeate 59 41 

Dimethyl phthalate 51 33 

Ether 17 . 2S 

Ethr^etie glycol monoethyl ether f'CcDoioUc") 17 IS 

Pme oil (Htroiici “ Yarmor 302 ") IS 

Dieihylcte glyt^ monoethyl ether ("Carbnol’*) 12 

Seiame oil m 

Fuel oih Tsmott* 8 

Cotton seed oU 9 

Kerosene, erode * 

Okie «c»d * 

Castor oil 7 

Kerosene reftned 4 

Ethyl aleohoh 95 per cent. 1 S 


Whh regard to mineral ofU, ^hich a« parocolarly mtertsnng ** 
are so much used as solvenii for insectKldes, h » to be noted that DDT b ni®tr 
soiaWe in olefines and cydtc hydrocarbon* than ro paraffin* It ttndi, 
fore, to be more soluble in the k*» highly rtfined oils, as a genefsl ruk. 
ihotild be remembered that DDT is heary and additicm to i entdt oil od{® 
produce a solutkni so hearr that it wtaild nnh in water 

The solubility in sraiet is 'ciy low but as the material >» 
insecDadal one aisutrw that a sdntkin m water b hannks* w 

insect* as mosquito lame. 

DDT Is lodile m the pte*cnce of light. ultta-Ttokt water rapocr and 
water DDT Is without eften on metals fabric* leather and dve*ttdh» 

It will be retDcmbcied that as It i* generally apjJled In organic solim® 
emulswns, a tpray containing DDT might be harmful to paints, 

Present day commercial sample* eary tomewhat widely in their 
depending on the procei* used In mannfacture and oo whether the ^ ^ 
ha* been recrystallued much that it at present araiUble has a punry rf 
70 per cnnL The pnnopal impurity (the ortho para compound) h« 
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tjolatcd and shown to be only slightly insecnadal For accurate work therefore, 
one should cither use chemically pure tamples or state the amount of the pure 
pan para compound m the material which was used If that is not known it 
ti worth while to record the settmg pomt of the material used xx the tem 
pentnre at which the molten material begins to set sohd m a test tube as it is 
gradually cooled m a water bath The settmg pomt of the mam impurity the 
ortho paia compound is 82° C. For this reason the settmg pomt of a com 
mcraal sample is always below that of the pure para para substance (108° C) 
*tid. generally below the boilmg pomt of water 

A number of closely related polychlorcthancs have been synthesized and 
fated on different insects by seve^ different tcchmques. Several of them arc 
®*cctifldal and m one or two the miectiadal cffiacncy approaches that of DDT 
(^^astin Strincer and Waim 1943) None of these suhstanccs is available 
commercially The prmapal source of information on the dhcmistry of DDT 
vid related lubstances'is the paper of LaOgeb Martin and MOller, 1944) 

No informatian has been disclosed as to the cost of production of DDT 
^ the pnee at which the material may later be marketed Accordmg to 
Campbell and West (I944(i), American production had reached 300000 lb per 
month ^hen their paper was published m September 1944 and a much higher 
figure was aimed at- Bnosh figures arc not generally available DDT is not 
>t present on sale m Bntain. 


To xio tt op DDT to Maad-ials 

An important coniideraaon is that DDT has very httle smell and as it is 
uc*dy insoluble m water it is tasteless. One might, therefore swallow tela 
nvely Urge quantities over a penod of time (if, for instance, one was catmg 
food whiA had been sprayed) and there is the possibihty that rhi« might lead 
to chrome poisomng Fimhermore, though the solubihty m water is so low 
luhstance is soluble m fats and cooking oils and might then be absorbed and 
the srabflity of DDT m a chemical sense might possibly lead to chronic or 
^^ulitivc effects- It has also to be remembered that DDT is used as an 
m many ways to that there are several ports of entrv mto the 
noman body 

^ toxicology of the substance has been fully mvcstigatcd by Professor 
R- CAMxaaM m this country and by at least three groups of workers m the 
It appears that none of the British work has been published 
In rcad^ the toxicologist s results it has to be remembered that it is his 
and duty to mtroduce the material mto the animwln body and study 
^effects To do this he may carry out some procedure (such as mjection mto 
.P®^^°umun) which teems remote from the practical issue. One cannot 
nott the toxicologist for such experiments if they assist his work but on the 
^ hand the potential user must relate the toxicological facts to his work 
ptoblcnis. In domg so he may require to exercise robust common sense. 
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The cno^i important tcnocologKal facta appear to be ai foOcma — 

t of dry DDT on the tktn, — Solid DDT (S per cent) groond asi 

a miDCTil dilucni appeam to be harmJea* oo the atm of labcnitory aennk 
whetlwr put on dry or aa a pa«e with water (DaAJrc, Nclsoh aod Cu-mi 
1944). It doe* not retard the bcaling of cuts or abrwonj ^iouEacD. Mi.). 

T £j[Jcct 0 / tolunoni on the ifefitr— Eipertocnti are reponed ia ifed 
the lur of a rabbit ia clipped and a aofi rubbi^ cuff (d^t at the cod*, lUA b 
the middle) alipped over the trunk, the dose of DDT in a aolieiit bemj ®tR- 
duced under the cuff. Under thc*c coodlrion*. 75 per ccdl or more of the d« 
of dimethyl phthahte or dibutyl phtbalatc i* abaorbed. Giring DDT ai 
IS to 30 per ecDL in either phtbalate 00 a tingle otpoture tetmg ^ 
bouT* aymptom* of DDT pouomng were mTaraWy Kca, ihoug^s w> dtada 
oenutrd the dote* ranged from 3'9 to 9-4 c.c. per kg {tprproxuiurtly 1 to 2 * 
gramrao per kg) In other expenmentt, 30 per cent DDT in tfimetbyl 
phihalatc waa rubbed into the tkia of cxpcnmcntal animal*, daily to 90 daT*- 
In rata, rabbit*, and gumcapigi at daily dowa from 150 to 1,200 mg pet kS 
tymptomi *iere inraruhlc and often obaeired after the firw inunction. The 
charactenadc loa of appeiire leads to poor health and dcaffi trom awwhrj 
mfectiooa later in the penod in aomc indiTidiala of each ipeac* fc»ft m dep 
at the aame daily doae no ayraptoma oceu md (DaAnx, Nelscs and CatiW 
1944 ) SictTU and StoKLiiAx ( 1944 ) report that a aolutJon of DDT io dimahT*) 
phdiidate painted daily on the tUs for 12 day* producei oerrou* »ymp««ft* ! 
at a lower dove iOO mg per kg 

Aa dibutyl and dimethyl jAthalate* are u«d aa repellenti 
miKct*, CotEWW and Bnuauw hare examined the mk that b ihczr prr«*e 
DDT might be namculariy readily absorbed and poiaocma they ccaidai^ 
that theac phthalate* do not Increav the abiorpuofl of DDT fa c£* 0 F®ttaB 
with other aolTenn (ether keroteoe). in which It hia been applied to skin « 
rabbita, 

■nicre arc no rccordi of dermatitia fro m DDT 

SemitixatMin la, apparently uncommon following the appikadee of DO* 
to the aim. DxAizt, Nelson and Oitviair report mild but definite nab®" 
non ID guiQcapg*, to which the Landateincr technique was applied. 

3 £)?«< on eyn — There u no evidcDcc that DDT i* hannfol w d* ^ 
including the coojunctiTa. Omtroctit* sod colloidal aoJuiiOTu contahdnj op » 

3 per cent, have been put 00 the caOjuncora witbotit 111 effect (Wa**^ 

Uim, i9H). 

4 Effect on mfnralory tytlem — It w*ta erident from the fim that 
from ipraya and dum w*i one of the thmgi whi^ mu*t be efudicd. An 
gatkm on the effect of aeroaob muc* and dum cooiuning DDT ^ 
b Washington by a group of wcD-known toxicologiat* m the aummer of 
and rcfulta have recently been reported (N^ial, %"oj< Ormxcxx and ctw”- 



P A- BUITOS 


373 


1944). A very large amoimt of work has been done and the results are fully 
*ti OQL The authors made use of mtsts and aerosols containing a vanct) of 
ttlvcnti, and of dusts, some of them undfluted, others contammg about the 
proportion of DDT which is used m practice. The experimental animals (and 
mm) were m dosed chambers and m some cases were exposed dafly for penod* 
of weeks. The imtial dosages were measured, but as most of the pamdes settle 
quickly the concentrations could not be mamtamed. Several sorts of eipen 
mental animal were used mdudmg a few monkep and two men. The men 
very carefully exammed before and after exposure m addition to a general 
phyual exammaaon, the reflexes and manual steadiness were tested and full 
inalyics made of urme and blood The men were also subjected to a “ batterv 
of psychophynological tests ” The changes observed after exposure to the DDT 
arc set down m detail they arc sbgbt The authors condusions arc that — 


“The e xp e l zm ena described m tht* report tEaw the foDamcff ccadaswnt — 

In *pite of tbe inherent tarraty of DDT la use m a 1 to 5 per cent, sohrtioii in 10 
per cent, cydoherxnone with 89 or 85 per cent, of Freon as aerosol should offer no lenous 
health hazards when used irrwTt^ coDditKXia such as those req uir ed for hs use as an t r u KH- 
**ide. It should be pomted out that the sohitson of DDT m fatty oils definitely m creai es 
toiKity and that the resula obtamed by a aotunon of DDT m cydohexanonc 
are tut necesaarily oocoparable to the efieca prodneed by a aohnioai m o3u 

of DEfT m amcentratKiaa up to 10 per cent, m inert powder*, for duatmg 
•* m the CTtrrmmttwo of hce, appear* to offer xx> aczious htxaida becauae of the 
inadubility of DDT and the particle aae of the du»t. Therefore, it doe* 
the alreolar tpacea. A Urge proportiao the dust a retained m the upper 
secOona of the reapu^tory tract Tlje retnamder a swallowed- On account of rta 
mioiubflity ft a thought that only a small fractioo a absorbed- 
B*c*u*e the use of a 1 per ggnt- DDT-deohasc imitnre was found to be non lime 
“J^hita With beary expu a ui e for 48 minutes daily orcr a penod of 4 wedts, rt u beheved 
™t Its ute as a fly spray which mvolres only temporary and comparatively moderate 
**P<»ore to much kiwetr concentrctioia, should bo However due to the £st-*olvent 

of most petroleum datOlsCes. Ircrtation of the sldn may occur following heavy 

^Posure, 

Althoogfa this study desk only with tbe appraaal of tbe potental danger* of DDT 
ss aerosol, dust, and nutt, it should be pointed out that mgeatKai of matju v e 
rf DDT win cauae a Ctmc reaction- It ahould, there/bro, only be used under coodi- 
wtuch exclude the heavy caatetunatraQ of foo^ 
ha 1 -”°^ these ciperuuents we r e coocluded a thorough dim cal and laboratory atudy 
nude of three mm who have each had several mouths centinoous occupatunal 
to DDT uaed m ranous fotms ss an maccncidal agent. 
erahiatUQ of the results of tbcM exammatiacu f«ns to m^cate any definite evidence 
e fleot j from the oposure the three subjects have to DDT 


5 Effect cm digesove tuict — ^Work u reported m which DDT has been 
by the mouth m com oil m a amgle doee. The number of aminslt 
not great, but the figure* indicate the following approximate median lethal 
0^ mg per kg ) rat, 200 mouac, 400 to 500* rabbit, 400 or over gumeapig 
^ to 600* chick over 300 (no death* in five chirk* at thi* dose) (Woodard 
»nd Calvert, 1944) The tetme author* also report cxpcnmcDa m 
‘hy powdered DDT wa* added to the ration* of rat*, daily A daily 
of O'lO per cent, reaultcd m some Hesrhi after a few day* other rats 
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ihowcd lymptomi, but later rccomed a few bring for as king ai t yts b 
spite of the dose bang given dallj for that perKid, In gnineapigi on tbe ddc 
da*e» the effect! were rather 1 c*j Ohkks were lolled In 4 to 16 dayi. « 005 
per cent. 

Another group of American worker* find that In a tingle dc»e, m otw 
oU, the median lethal dote for rat* u 150 and for rabbio 300 mg per kg. At 
about one-third of thoe dotes the •nimaU are abnormally exaobk and noj 
bare nuld tremors. Repeated doacs of 50 mg DDT per kg In dire ofl nt 
lethal to rabbits, if given daily for 15 to 23 dan (Smuh and Sminatut. IW). 

There u unpublnhcd Dnush work, showing my ilmilar medlin kiM 
dotes m a fat solrcnt, to produce senous syroptomi with an anoUioo o£ DDT 
m gum arable much larger do*cs must be given. 

Seicral of the toiicologtm have commented on the ranability cf tfet 
mulrs. WTieiher this is due to trtegulaiitr In abtorpnoo, or of roctaboCun, ■ 
not known m euher auc it may result, justifiably In hesitatka In dedanej 
that some particular dose or exposure Is safe. 

It teems remarkable that none of the pubbsbed papas on the tonadogj 
of DDT rates the degree of punty of the material us^ or appears to givt 
canstderiiion to my of the Imponues which occur m tbt commercial prodwi 
The onset of symptoms, in an experuncnial b never npd- A 

common eartr ermptom a abnormal adtaUbty with fine tremoT*. 1*** 
appeute (the last bong perhaps the most easily detected symptcan if uumab 
are given repeated small dotes) recovery at this stage seems commeai. If bigtf 
(juantiuci of DDT are given the tremors become more proDoonetd, with fiaedd 
or spamc psaralytcs and conmlsians death b generally doe to rcspaaitay 
faDure (Ssrmi and Stohlsiax 19H). 

In postmortems of aoimab whidi have died of DDT pouonlng, or rccoved 
large doacs (imgic or repeated), changes in the ctlb of the cmnal 
system are Inconsiderable though vacuolatlon occur* round large nerre ctlb in 
the cord and cerebral motor nucia in *Tiima1« of tcT c ral ipcocs. 
are striking and elaborate changes m the bver particularly severe after 
ad m i n istraooD of DDT for large doses may kill so quickly as to prevmi t* 
dcTtlopoicnt of obnous damage to the bver Large areas of focal * 

rones of ccntrolobular Oecrotts are seen throughout the organ, indkatmg 
many liver ccHs are destroyed. Phago^k celb enter these areas and 
with autolytis lead to the removal of dead lusue. Bile duct* are not affect®- 
Provided life can be maintained over a cnocal period of impaired In e x 
repair wCQ »« m and complete regeneration of the bver foDow if * eton^ T 
Infectioc on be ai otded. Fibrosis of tbe bver u acldam seen e\ cn with icpc*®” 
appbcaucm* of huge dose* of DDT 

Other organs teem to be btile affected. Sometimes there « 
to kidneys, especially if b\er f wseee n u ertensive, bat funcnooal dnttoh*®' 
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ts not a prominent feature Occasionally the heart muscle and the adrenal 
ctmci are mvolved m focal damage but these lesions arc not imponant 
( Tjui e and SiirrH 1944). It should be cmpbasizcd that all these changes arc 
the result of contmued exposure to large doses of DDT experimental animals 
roleiatc amounts of an order tvcll aboic that to uhich man is exposed and 
ihoK no evidence of mjunous effeas Pathological lesions arc also desenhed by 
Nnu, \*o\ Oei iiNCTN and others (1944). 

Siimr and STOIIl.^tA^ (1944) describe a method of estimating DDT m 
nwues fluids and excreta. They ha\c found the drug In organs and fluids of 
i n i m als poisoned by it. 

To mn up the toxicological endenoe on cxpcnmemal animals it mdicatcs I 
that them is no nsk from the dry material or watery suspensions, on the skin or ] 
iwiHowcd. In the presence of solvents (including edible fats) DDT is absorbed 
through skin or from alimentary canal Large doses give rise to symptoms of 
which tremon are early (and manual steadiness has bc^ suggested as a test m 
•^pected DDT poisonm^ After symptoms and liver changes have developed 
atumals (and preiumablv men) recover if they cease takmg DDT 

I conclude that the toxicological tvork indicates where the nsk imght be, 
htit does not suggest that the material, used as an msecoade, is harmful In 
thu connection one may t^uotc the words of one American group of tosicolo* 
pits. “No imtauon was noted from powdered DDT when applied by patch tests 
or on the b ands of operators who have had almost daily contaa with it dnrmg 
^ past year Vanous toxicological experiments with eighteen preparanons of 
LDT indicate that DDT m the sobd form appears safe for use m p i e pa ranons 
intended for topical application to the skin. From soluooni DDT is absorbed 
*®d IS a icTcre syitcmic poison however a number of pieparanons submitted 
to us containing DDT m concenttanons up lo 5 per cenL have proven safe for 
hmitcd use ” (Dwaize, Nxlsos and Caxtkrt 1944). 

Due may turn to the experience of those who handle DDT m manufacrurc 
m use. There arc men who make and handle the raw material, at the rate 
'otts per weeL Others have produced contentxares (20 to 30 per cent) in 
^t'niideTable quannty or impregnated very large numbers of shirts from solu- 
ttoas fucij Qjgjj proteenve dothmg There are also entomologists who 
handled and distributed DDT for a period of nearly two yean (and 
^ on the Contment) m many forms os solunons emulsions dusts and so 
Tons of dust (5 to 10 per cenL) have been distributed under dothes. 

. , hundreds of thousands of men have worn impregnated shirts In 
Oon a small number of factory bands and cntomologuts after considerable 
Lave been carefully watched by physicians, whose examination has 
biochemical work on blood the functions of the hver and so forth. 

^ ^ tfus vaned, practical cxpencnce on human beings some of them 
fcoorant and cirelcss men, no harmful symptoms of any sort have been 



pcairilhn o! ln««cttcrfe* (a phni^ of mote gfitrer than danry) and titmi As 
h nil Ki£oe lo get torea and »hJp it oicrtoit> That is venr f^ar frtwn the cat 
and the medtral trader vrOl hardly hare to he reminded of the rot unootn 
of careful imcHigaacm that has been needed m order to exploit the prt^wtr' 
of pcncillin ur any other valuable drug *>o it hiJI he with the new mwKTXJdcr 
of which DDT tcCTQs the raojt raluable We shall not benefit from it tmSoi « 
apply 11 with bnuDs adapting its u«e to the habits of particular fawts. Mod) 
r r^ a rrh remains to be done seme of it fuDdamenia! arid most diffioih, ocpi 
of tt lechnologtcal- It will be • long nmc before we can apply VTfT nerfj 
etXfnomjrallT and eflfectndy 


I MO^QCTTOt:^ 

■iduh Mrtqintoei Spraxs — Omng to the thertage of pymhnnn aoiJ de 
immense new demands anting from tropical fronts, much work »« dcttjttd t» 
the stud\ of «dj«\ants and acnraiOTa, fn the hope of extending the *v*2jye 
applies of pyrethruTD extraers and maloag them more effeettve. That work 
hai become lest urgent tmee DDT became araihbic. and nv«t rptiys f* 
again t mosrjutioes or flies now rHy on DDT to UIJ the insect some pyredmaa 
extract bemg added if a quick knoekdosm is desared The BntiA t&od 
formulae arc giien below under Houwe Fly (p. 

In coo idenng do<s of spray it is an error to nipptxe that nwqwroes are 
much more c«ly idled than houv fltes (a# they are by pyitthnnn 
There is cTiderset that Reefer at least more doiely appreodws the home fly » 
muianct to DDT as a spray 

A number of new and mgeoious devices hai e been dereloped for dispernfi| 
insecOadaJ sprays and rants. The sixalled mvenadal bomb has been nri awd 
to m pnnt though no full account of it appears to be DTaflablc Seieii typ« 
arc m u«e of which chat made by tlw Westinghoute Co m p a ny was profcat^y 
the first m the field Tbc gowial pnnaple is that of a soda-water lyjiwti. dw 
liquid mjecocidc being at the bonora, and « compresjed g»i 
*■ freon." or dicWoio difiuoro ranhane) abore u a capjnaty dqi tube p*^ 
down the msjdc of the bomb into the msectiodc and at the top of «bt 
robe IS a fine norzJe and rekase raerbanlsm. When the release h opened d* 
freon dmes the msectiode up tbe dip rube and emt of dtc nozzle. The pits*®* 
atid fineness of tube and Boztk emurc that the spray i» dehrered m "T 
minute dropkts, asan aciwoL or raw the freon which was liquid under pre**®" 
la the bomb having become a gas on fcleaw, . 

Tbe mut has remarkable powers of penetration into sTnall refuges in 
Insects didter and if used wixh skill and restraint a economical of 
Mon of the bombs so far araiUble hare tsanmined pyrtthrum 
It k probable that nnuTar denoes for diaperamg DDT may be cootempht™ 
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GooomJE (1944) ha« proMdcd a most useful account of recent Amencin 
wodi on the distribution of insectiadc* as aerosols 

A disadrantage of any apparatus nhich distributes aerosols is that they arc 
w economical, and the mist so hue that no appreciable film u built up In 
this respect some good type of Hand or power sprayer is preferable, for it is 
more adaptable and can be used for spraying insects in a room or for depositing 
a film of DDT 

Adult Motqmtoes Films —The reduction of Anopheles by spraying houses 
*Tih pyr e t hrum is not\ a wcllcstablisbcd method of controlling malana- In 
tprte of the need for rcapplicanon about once a week it has been shown to be 
almost the only effective measure capable of being paid for by a tropical 
rilUge coniniunity Application of DDT is more cffeciiic because so naucdi 
more lasting and there is endence from several parts of the world that it very 
greatly redua* the number of mosc|u«ocs m bouses and that the numbers 
are often held down to a very low figure for 2 or 3 months after a single 
*praying The reader must, for the moment aorept an assurance chat this is 
*0 he iriU ]om with me m hoping that tbc large amount of solid work which 
hat been earned out will soon be published For the moment a doia|jc of 
100 mg per square foot should be airned at put on as described under Omear 
But m view of the high susceptibility of mosquitoes (or rather of the fetv 
*pa«s which have been tested) to DDT it seems likely that lovver dosages 
may later be found successful* Much detailed research is also required on the 
wtomological side to discover just what type of resang place is most frequented 
b) mosquitoes of particular speaes Further work may well show that such 
quahoti as roughness colour darkness and so forth deadc where the imcct 
*in rest, and it may prove economical to provide attractive refuges or areas of 
’'tall and confine the DDT spraying to them 

The propemes of films of DDT wiU also compel us to renew vdiat we 
blow of the house-haunting habits of different species of Anopheles and indeed 
^ msccts generally If a mosquito enter* a bouse and rests on a wall before 
attadung man It might well pick op enough DDT to prevent its biting We 
tnidentand that this actually happen* m parts of India and that what the 
°'*dinary man notices is absence of annoyance from mosquitoes this is con 
»«tem with an obscrration by Davtd and Bracxt that Aedes sprayed with a 
of DDT which would later kiH them might be able to fly but did not 
btc the expenraenten A female of another species may enter the house and 
twee feed on man subsequently settling on the treated wall In that event 
fi’oogh the man has been bitten the commumry u well protect^ from malaria, 
^Q*c few mosquitoes having these habits will sumvc long enough to bite a 
time. Indmduali of yet a third tpeaca may hardly rest in the house. 


* The figura quoted bekTw by MacdosaU> {p»#?c 393) *re much lower ’They arc 
Jjwmed ia to« per *Q metre To convert to sq feet, in conformity with thi* psper 
by 10-6 



*ira{^ ttiitnng, feeding and kaelng more or lc« directly dwfido 
punetulatia and A moculatut are cxamptet. It nuy wcD be that I0T 
applied a residual film m home* will pro ve of little ralue agaimt isecn 
with these habit*, Ejicmgh has been sasd to rodteate the importance of d* 
subject 

Another promising use of the fillo cfcrt h by the Impregnarion of rebmdy 
w>de-meahed bed nets, sihlch woold probable nuke them effcciirt bamm 
■galim imall spcao of Anophel^ atwi also against toch CttJc jwo n 
Pn/eboftmiui 

It seems probable that the use of DDT films would solve the problffli «f 
In'ect cransmissioQ by plane*, and prove to be an extitroely simple and tfeatve 
" anti-amaryl " rrseaiure The pUne could be treated Inddc at in rejahr 
overhauls, and thu «ould do away with the p re ve nt necessity of tpuyfaj * 
nhenever it lands m certain pxrtv the world 

\!osij$nio loTToe Duiti — DDT powder h not easUy wetted thcnijh coo- 
fidcrably hearier than water and there were pood prmu faac gnaiods fer 
hoping that It might be an ciceHcnt dust for the devmicticm of 
larvae LaboratorY test* gave promise of Imlliant success, and « rosy yet be 
possible to produce eommeraally a floating unwettable powder frw jiuuuDg. 
and contaimng a fuffioencr of DDT One difficulty is that DDT ali»e k 
difficult to gnnd to a fine powder It must therefore, be grtrood * 
njincral, and rra nvp orted a* a 10 per cent powder from tbc worts to tie &» 
The transport problem, therefore presents itself once again. Field w® ® 
far have appear^ duappomnng and the matter seems to haie paned biro 
background os entomologists of several countries pressed cc with work ab** 
Seemed more urgent, or more immeduicly promising 

A/oj^uuo fariwe Oils — In contrast to dusts the use of DDT in Umddal 
oils a evidcndy an immctt«e practkal adranc* In the pair it ha* been oc^ 
sary to use 10 to 20 gallon* of a suitable oil per acre- thu may now be rrdu®d 
to less than a gallon, with enormous leducllon m transport, and lO the 
and dif&culdc* of distribution. 

The dosage to be used depends, of course, cm arcumstaoce*. ^ 
figure for many types of water is 1 to 2 imperial quam per acre « • 
5 per cent (w/t) toluDcm of DDT in an oil of good tpmding power 
benng that one imperial quan equab apptoiimately one litre one can ^ 
one quart per acre of 5 per cent solution h about SO grammes or rather 
2 ounces of solid DDT (making no correetKm for the Impurity of the nmf* 
of DDT). It is often very difficult to put down to small a vohinw a^ * 
taro quam cm an acre, even using a frnr noizJe and low pretsort cai the 
h may be preferable to double or treble the Tolume of oil, udng the 
amoant of DDT ^ 

In some cariv repom on DDT in oil as a larrkide it was tuggetted 
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the DDT II a spread-aider Thii is knoira not to be the ease though some 
commeraal samples of DDT contam an irapunty (probably ethyl alcohol) 
«hich caitiei an oil solution to dimipt eioleody and disperse it?elf nridcly over 
* witer surface. This impurity is not generally present and one most for the 
nwment use oils which themselves spread satisfactorily A development of 
the near future will be greater attention to the spreadmg pressure of oils used 
« lamadcs (with or without DDT) and to the strength of the natural 6lms 
vhich occur on all natural idll waters, hoircrcr clean they may appear and 
which offer reiistance to the spread of oils over the surface. 

Reports are con6icting as to the lasting effects on natural waters of films 
of DDT in oil at one or mo quarts of 5 per cent per acre or in larger doses 
The cause of the discrepanaei h unknown The problem is an important one, 
for local study 

The abo>e dose (1 to 2 quarts) well distributed is effective against mosquito 
larvae of many kinds probabi) because the quantity of DDT is greatlj m 
ocea of what would be required if distnbution were perfect I havT recently 
had an opportunity of defining the amount of DDT in oil, which would kill 
^*tTa£ of Anophela ftauxUa m ditches in the Gold Coast. As my purpose was 
to conipire ditfcreni sohiuons and emulsions 1 was mrerested m defining the 
totnitnal dose at which the matentU began to fail, and I took particular care 
to disperse trtv material over the small areas of vrater on which I was eipen- 
menting It must, therefore be dearly understood that my conditions were 
^ from those whidi prei-ail m pracucal control problems Worfcmg with 
DDT m a diesel oil which spread well I found that 0 10 c c per square yard 
s solution containing 5 per cent of pure DDT killed all fanae and con* 
finoed to kill for some 4 daja (except that on occasional first lostar larva appeared 
h«ore that, probably dcstmed to die) This dose is extremely small, corre- 
•pondmg to 24 grammes or 0 8 ounces per acre a figure well below the 
coQTcniioaal 2 to 4 ounces (corresponding to I or 2 imperial quarts) even 
*^h)wing for the fact that my material was pure para para DDT Even more 
^^toatkable, a tenth of this dose (0-01 c c per square yard or O-OS ounce per 
•cre) killed all larvae but had no lasting effect. 

^ interesting and puizlmg observation was that doses of 0 10 c,c or 
gi\c a complete abohnon of larvae for some days followed by partial 
^bol for a long period For mstance I selected a roadside ditch permanentl} 
h of water and with a nch flora of sedges and of submerged al^e It was 
^tod with 0 20 C.C of above sohiCion per square yard, and gate a complete 
0 days followed by a great reduction in larvae prevailipg at least to 
Old of the 4th week- Other examples of wrailar imperfe c t control were 
(Buxton, 1945). It is most difficult to understand how DDT carefully 
^ utuforrnly applied to a imaU area can last suffiacntly to fall most larvae 
y®t let a proportion grow up 



Motqvtto larvae Dispemonr — It hs* been •hown thtt DDT u pooawa 
to moaqmto brvac if it u ditpcned in a coUoidal form througb mta ou 
put m ten mlDioru killing Ur^e of Anopheles albrtarju A sUadet and CtJrs 
m nnder an hour one part in fift];, milliona in 24 to 36 houra, in an aqaimm 
moreoTcr the water raxuuna larnadal for montba. Work of a rrrabr lort 
has been earned qut vnth remarkable aucctaa in a awimming bath. (WiDcrr 
and Unti 1&44 ) It la not clear what mama were uaed for obtaming the abore 
diaperaion at these ex tremely low doaea it teems probable that all DDT *» 
m tolution There ii much urtpubUahed work which, m geoenl, mpperti 
the conduaiona of these authors. 

It t* not TCt dear that thii method will have much general rahit There 
may be peculiar aituationa in which the pse of DDT m oil films is undeiuiyc, 
but in general they t e em preferable. Under roott arcumstancet (fiiperst* 
through the depth of the water teems imneccttary because it would appear 
to waste DDT (a film on the sarfacc bong sufBaent) and because it nay kill 
submerged mtect larvae which are valuable as predators on mosquito tarac. 
It IS pctsiblc that these disperskms may gi\x us a method of IrilUag the lame 
and pupae of Sumditan, which are so difficult to attack u they Bre completdy 
lubmetged m rurming water The matter should be approached with cautuo, 
for the uae of a dispersion or sohitioti of DDT in the water might do vmdi 
harm, either to the natural enemiea of Simnhum or to fish food, or to fish 

DutribittioH by Plane — The use of aeroplanes for the datuboUco of DDT 
m oil was originally regarded as a larviodal measure and there is endoKe 
that It ts very effective eapenaOy on large bodie* of water Bat it b fennd 
that tome of the oily spray contamuutes suffices and Idlb many sduk 
mosquitoes. Moreover it does not only kill day biting mosquitoes wtuct 
might impact on spmy particles wbQe in flight, but It alio kiDs nlgbt 
biters {AnophAei) which presumably pick up DDT from surfacea on winch 
they alight dunng the rught after the apraying 

GtneTol Effects on Sfalena. — It is clear that DDT u of enonnen* value, 
for the destructioa of adult and larva] Anopheles and it ia quite possible that 
h may have a major effect on malana in villages, which is hardly touched by 
cxistmg methoda. Thu will have very &r reaching effecta on poptilsboo md 
indirectly on agnculture, land hunger crotion, and many economic problen* 

2. noDSE FLY (Maseey 

Adult Jhes Sprays — It seema that there ii hole pubEahed informiis* 
on which one could predselv evmhiate DDT aa a ipn^ against aduh 
flka, GnttDOBV and McGot»an (1944) compared a good commercial 
of DDT (setting point 91 C ) with certain other maecticidcs imng th® 
table method. A concentration of 2 5 grammes per htie in kerosene 
100 per cent. kilJ and half thi^ figure did not. They also showed that 
following combinationa were effectiva agamit adult Mmsta — 
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DDT 0 10 per cent, 4- pyrethnns 0*03 per cent 
0*05 + 0-05 

0 10 4* thanitc 2-0 

0 10 4- Icthanc 3S4 2*0 

The above rmxture* ga\c a ver) high knockdown m 10 minute* or lea* as well 
« * bT of 90 to 100 per cent. Used alone 0 10 per cent, DDT gave no knock- 
down and 80 per cent, kill 

Unpublished figure* by Parkjn and Green- of the Department of Saentific 
and Indu»tnal Research show that 0*05 pier cent, DDT (wj\) plus 0*02 per 
cent pyrethnns is barely sadsfactor} against flic* These workers then define 
the knockdown and kill of a mixture contaimng 0 10 per cent. DDT tnth 
003 per cent, pynethnni tested m a chamber The\ then sprayed tha at 
2 d c,c. per 1 000 cubic feet in rooms and army hut* at about 24® C using hand 
tptsyers and confirmed that the mixture ga\e a high knockdown and killed 
an the flies. They haic also thown that mixtures of DDT and pjrethnira m 
kcTotene cm be ttored under suitable conditions for at least 17 months at 
27 5 C without marked deterioration. 

The present British official recommendation for a general ipra> for killing 
sduh flic* and raotquitoe* u — 

0-07 per cent- pjTCthnn* (or more if a^■allable) 
or O-OS 4 * 0 3 per cent DDT 

or 0*03 -^0 5 

la these figure* the percentage DDT refers to the pure para piara *ub»tance 
The dosage i» 10 c.c per 1 000 cubic feet (I fluid ounce per 3 000 cubic feet) 
•uhject to considerable laUtude if used in rather open hut* and so forth. 

u very little to choose in effectnene** and the formulae allow consider- 
able freedom, depending on suppbe* 

Aduh fists Residual film* inll probably pro\e e\en more 

'^ble m fly control than are spray* On the laboratory aide Bubvtke’s 
figures quoted above show that ^futra is susceptible to traces of dry DDT 
the surface on which it settle* Wiesmann (1943) showed that a very small 
do*e of spray containing DDT allowed to d^ on gU*» kiUed flic* (Musca 
Mid Sumoxys) which walked on it even for 30 aeconds The deposit on glass 
lU potency for 3 month* or more He sprayed walls and ccilmg of a 
®^hed m 1942. In the *hed there were enormou* numbers of Muscu and 
Stomoxy^ and the cow* were very restlc** He found that two apniyinga (dose 
P«- unit area not stated) would almort eUmmate fltea for one season LtNDQtnST 
Maddek Wilson and Jones (1944) appUed DDT m a number of different 
*olvtnt» on the inside of unpamted wooden cage* at 25 mg DDT per iqu^ 
The penod necessary to paraly-xe aU fliea became longer as the day* 

JOT uutance, with kerosene as *olvciit the penod was 15 minute* after 15 day* 



found ibtt with any tohmt thb <J<»e of DbT bfled all flte* tnn 0 bte a 
265 da)-» after appCcatioQ. They t^jaerred that 00 punted euifactf (lei jar 
ticolariy on tho*e frahly pamted) DDT k>»t iu efficacy more qiuckJy tiaa 
on ptun wood, proumably becauw the ioVrnit earned tome DDT mta tbt 
piml. To judge from these hgures, u that 1 6Im which would be o- 

adequate to kill bugs may be extremely effectire i g am st ffics. 

This u supported br ample wdecce from serenl parts of the wjdd. 
It noa seems that one appHcatran will keep a cowshed clear of flta fat 4e 
duration of a European or North American snmmer The method ti appEoik 
to restaurants markets, latruK screens, and indeed to almost any smfsa m 
which flics settle A very minute dose u efTcctiTc on glass, presumably bean* 
the DDT cTTsuli are readihr detachable, and all on the actual sarte ect 
rnar therefore put an inniible film on the inner turfact of a wmdow and 
free of the burzirg of insects for weeks. LaCct* and otberi (l^) »we tin 
the minimum dose fatal to a flr appbed on glass, ts lO"* or 10'* nDOUpios 
of DDT per sq cm- (a rtucrograro bang a thousandth of a nuffigrun, ce 
raiDiomb of a grammek This cormporvda to about 10 rookouJes of DOT 
per tq rtueron. 

3. oTKOt >naaw 

There is endcnce that ounu adult nmsads {CslhfJtcra, LtriE*. ^7 
lomwi Stomosyi) are terr susceptible to DDT in the form of a recdaa l flg - 
The material mar therefore prore ver) valuable m tropical ihuibter boosts, 
meat maikcts and so forth It mar also be sprared (bom kerosene or enah**) 
on animals to kill StoKoxrs and other bitmg flie* which attack them. I b*^ 
seen an extraordinarr reduction of Stomoxyi and haematophagous 1/ur# sp 
m l\eit \fnca following the spraymg of one cow out of a small herd « • 
dozen ammals which were suffering vert grtallv Spravs and rtnutn CM^^ 
DDT have also been appbed to cattle in Texas (Wells 1&44). This tow 
records that osmg an aerosol containing 5 per cent, of DDT the dose ^ 
cow or per unit area not bong stated be obtained an almost complrte ctsw* 
of Lx p tro u a (StpAwM) imtoju for some 2 weeks even if he oedr sprayed soff* 
of the cartlc and them oalr on the had He makrt the mtntatioj 
lion that crvsals of DDT easilr break off cow s bur and proposes to ti^ ^ 
effect of sticken Lting an etnulnon and a pow e r tpraver be fou^d ^^ . 
2 to 3 pnits containing 0-2 per cent. DDT were applied per cow he 0 ^ 

almost complete freedom for a week, and a reduction to 00 c ttufdat*^ 
weeks it maj be remarked that oc the second occasion the insectmoe 
still have been effective though acting akrwly 

Pnmsiooa] work by N\sij and myaclf haa estabfithed that 
arc very readily killed by traces of DDT on cloth This opens up 
bilitjes of control, by treatmg but aninalt with DDT cmulsiaii*. ^ 
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nupregniting dothing or tacking screen*. The matter will •hortly be more 
foDy mve»tigated, 

Ffy larvae — Work on DDT againtt larvae of Musca domeftica breeding 
m manure heap* m winter m Florida i» reported by Shimons and Wright 
(1944) They made ii*e of an emuUion diluted on the spot so that they could 
ipply a large bulk to the surface of the manure they applied 06 U S gallons 
per cubic foot of man ure, and obtained satisfactory destruction of larvae even 
■t 0 I per cent. DDT their lowest concentration Preliminary wort on refuse 
m which Stomoxys was breeding was also successful 

Nothing appear* to be published of the stabihty of DDT m manure 
•oil or similar matenala TIus is a matter of great importance in medical 
entomology (in relation to early stages of many musads also Phlebotomus 
Oahaxiet etc.) 

4 HEAD AND BODY LOUSE {Pedioiius humarois) 

Permtent Jmectxades — In dealmg with an outbreak of hcc on a large 
Dumber of human bcingi the essential point i* to use some mscctiade which 
b« a lasting effect. Unless one has such a matcnal the dean people are 
®tremely liable to become reinfested from the others or from stray lice on 
beddmg clothes etc, despite organization disaphne, etc. None of the methods 
uitue early m the war (heat fiimigants volatile materials such as naphthalene) 
^ satisfactory m this rwpect, for none lasted for any considerable time. 

1 rcahxed that it is essential to use lasting insectiades for this purpose and 
^gan learclung for them in 19JS The thiocyanates (m particular Lethane 
'W Special) proved valuable and arc now }n current use m Bntam against 
l^head knise (Busvtne and Buxton 1942) They have also been used against 
hce With great success on many thousands of Arab and Perjian labourers 
^ they tend to imtatc the skm on the more dcbcatc parts of the trunk and 
|| u doubtful if Europeans would tolerate them, unless there was a senous 
of typhus. For further data sec Busvine (1945). DDT appbed m 
Ways, has proved mvaluable against body lice, and is without doubt 
^ most effective msectiade for thm purpose betausc of its lasting powers 
The Geigy Company m Switzerland were the first to discover the value of 
P^^riuon* containing DDT for the control of head and body hcc, and I 
, ® their advertiicracnts, datmg from the latter part of 1942. We m 
®l»o discovered that DDT is very effective against hcc Bdsvtne’s 
^^rnnents m the early months of 1943 mdicated a tonaty to hce about ten 
diat of the thiocyanates 

Pusts — In the meantime the entomologist* of the U.S Department of 
Pj^lture at Orlando Florida, were carrymg out tests with commeratl 
md other preparation* of DDT Thar method of testing which I 
privileged to see m April 1943 was practicaL A cloth sleeve was slipped 
* the arm or leg of an experimental subject, hce and powder introduced 
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bto it, aod the rad^ llted to the fhm <bo\T and behnr with tdhcfirt npc 
Rcmlo tvcre ctanuned after 2-1 or 4S hours jf aJI Ccc wnr dead, toon wm 
mtiDduced and the erpenment continued (ilcevc and powder renafflinj b 
pofition) nil maectJOda] acTwo became very weat DDT ibrrrd lOef 
ocrtdinsh potent, and much more than other matmah, awi funic 

teat* were earned oat in nhich men* undendothes were dwted aad dtt 
mfeated with aereral hundred bee Infeaiation was repeated dD the nataal 
bejin to (ail (Bcntucfu \fcAufnB, Eddt and Jonts, 1944). 
of teat H ex tr e m ely practieaL It appears to me after conjideiahle eapeneset, 
that the personal habitt of the aubjcct auch a* hu rcatleaaneM or the «T it 
dresje* preatfv affect the lou of poxrder (mm hu clothca. It tt, Aerdca, 
unpouible b\ tha method, to male a preciae eraluatjon of two rather 
powderv and it mav be doubted whether the difference m duotwo betira 
a 5 per cent and a 10 per cent. DDT m imneral dihient can be eatw^ 
ettabbabed 

\Iamh a* a remit of the work at Oriando a 10 per cent. DDT dojta off* 
in \ err wide u»e If remam* effectire for 2 or eren 3 weel*, and Bi*r 
after that awunamff that the tubject doe* not wa»h ha jannent*. For o® 
m n inter clothe* 11 ounce* per treatment *p£5cca. , ^ 

I>u*u ire abo effectrre agaowt head Dm and crab Dee (FStimo 
TTiex are not owadaL, bat the DDT gtaenlly perwti long enotijh ® 


an the final] bee a* ther emerge from the egga. 

It u genenlfr known that rety wide ox wa* made of DDT d urt ^ ^ 
control of the epidemic of cyphu* m N^le* early m 1944 It a ttsStnuaiit 
that no Ksenii^ accouot of what wa* probably a remarkable p»t<* ” ^ 
xenme medicme ha* ret been publi»hcd- It u, biTwever Lnown that 
had broken out. and might weD ha\w become a great and fpreadmg 
m new of the rerx unhrg>«oc atate of the peopk tbounnd* of whom 
In mg m crowded abchec*. TTie tuetbod of appbatjon of the dnst 
band blo wer* , dort being puffed op the i l eer ea and trouaer leg*, < bjwn ^ 
and into the watte* of aUru and cnx uer t Thu method i* tery 
accepuble to both men and women. Early m the epidecac a 
powder wa* uted. a* I undmtand and wa* proving *ucce«ful 
would not expect it to ctmcinoe acme for mere than a few day»X 


ninuu mji ciprci ii w coaonue acmr lor oiorr man ■ 

two fubmittri to matment pattlr be cam e ther were frightened by ^ . 

.„a i „1 rwmude th«“ 7 


of trphu*, and becaux ftep* were taken to inform and {.i^ijaade ^ 
pcJpn, pre** and radio but it u underwood that there wa* aho a 
degree of comptilwoa, etpecally m part* of the at) where trphu* 
fonird. What happened in Naples ba» been deacrib^ a* ** the 
ptoren victon o^ch can as yet be mteribed on DDT** battle 
Kent* grudging and u no doubt oaelets, to pomt oat that no pit 

what would hare been the ojurx of an ep tdermc had certain 
been taken that p cAap* any good powder ippG ed m thu inBpfc and 
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wiy wtmld have proved effective and that the element of compulsion may 
have been a good second to the loscctiade 

Impregnation — An e\cn more effective way of usmg DDT m the control 
of Gee IS by impregnatmg garments which then become msectiadal and capable 
of kUGng Uce even after wear for 8e\cral weeks and several washes m hot soap 
*nd water The early work is dealt with in the paper by Bushiand and others 
quoted above. It is perhaps suffiaent to say that an addition of 1 or 2 per 
cent by weight of DDT is all that it necessary This can be added to fabnea 
(cotton or wool) either from solutions m X’oUtile sohents or from emulsions. 
For small scale work under field conditions the emulsions would be particularly 
Tiluable for they only require dduung to a parooilar figure after which a few 
garrnenti can be ‘ louse proofed m a bucket. The method may therefore, 
prove of great value to ciplorerB anthropologists and others whose lot it may 
^ to Irve m close contact with the louse The apphcation of the method on 
I krgc scale may also bp of great importance in post war Europe, or m tropical 
ircai faced with epidemics of louse home relapsing fever A large anunmt 
of ledmokigical work has been done on impregnation and ample field tests 
^‘*ve been earned out m different areas and imder different conditions of 
efimate. 

A a m al l amount of ^rork has been earned out m Britain usmg emulsions 
to impr^nate the hair of the head Dr J R. Busvine is good enough to let 
say that a dose of 02 gramme of DDT completely proofs the head for a 
but after a fortnight is begmnmg to fad m some casea. 

One observes that goats have been washed with emulsions containing 
to 0-6 per cent. DDT which killed all bee (Anophira and Mallophaga) 
^0 Gcc were found nearly a month later but whether there had been an oppor- 
tnnity of rcmfcstation u not stated (Babcock, 1944) 


5 BED BUGS (Cunrx) 

A population of bugs i» so well concealed, at least by daytime, that one 
employ either a fumigant or some contact msectiade which can be 


fcGed 


on to leave a lasting msectiadal film. Pyrethrum solutions m non- 


oils arc very tone to bugs but not suffiacntly stable to be satisEictory 
^/“‘^’oysnate lotcctiades (lauryl thiocyanate, the lethanes) are more lasting, 
t bang oDy hquids and administered m mmeral oDs are absorbed into 
wood, etc. so that a large part of the dote is meffective DDT can 
^pQt down m such a way that a considerable part of it remains as a sohd 
film on the surface. It is without doubt the most effective material 
for bug control. If it u used mtcfligently by the community not by 
®<hTidual housewife, the widespread infestation of urban areas should 
to an end quickly 

The carhett pubheadon dealing with the effect of DDT on Ctmtx seems 
^ that of Madden Lindquist and Kniplino (1944) Their earlier eipen 
satisfied them that very small quantiti» of DDT (from solvents or as 



^a*t») kiDed tmgi tuA remained effective for t long Urac. Tbtr dicn 
a cage of unpainted wood, and deroonatiated that a depernt of 100 to ISO bi- 
per aquarc foot left by a tpray would Ull bugs on a 43 hour expoaure tt kae 
aa late aa 10 weeka after the aprajnng The tame do«age wu o 

acmbbmg with hot loap and water They earned out tucceaaful laafl »afe 
triab on bedateada and In barrackt^ 

BufTCir*B data quoted above hove mdicaicd that, on dry Imp ttg ni t eJ 
paper the doae of BBTwhtch kBlathcbugand the kniae doea not differ petdy 
both maects arc much naore rctutant th>n fiica or motqurtoea. He afien 
me to add that the concentrationa In oil aolution that are lethal when tprtjed 
directly on to bugi or hce are abo not greai^ different. In a aenea cf aped* 
menu be depotited ^ray at 0 35 mg per aq cm. on inaccta m Petri diihei 
\Vhen the conccnirattoo of DDT in the tpray waa 0*34 per cent, tha kiW 
about 50 per cent of lice the corteaponding concentraboo for bog* beiB| 
0-56 per cent Theae ffguret tbow that, letted in thia way DDT 1* betetea 
Sve and ten tirm aa toxic aa the moat effective aynthetic Inaecbodc ptmeody 
known. It ia in fact the firat tyntheoc compound of erhich the maecoodd 


power approaefaca that of the pyreihnna or rotesume. 

The unpubltahed vrork of my colleague Mr* Baaxo maica our mfonna 
toon on film actooo more preaae Uaieg a Potter tower the put a n y o 
doaea of pure para para DDT on a number of typo of wxftee (#,/., ph*"' 
painted wood, etc) diootmg wch materials aa are u»td litiide bw m. ^ 
were kept on the tarfacea for 24 hour* at room te m pera cpre tranaferw « 
dean tube*, and examined for mortality 6 daya later To aecore a kill ci^ 
per cent a depoait of about 0 2 mg per aq on. (180 mg per aquirt fi*<] 
waa necematy if the aurface waa tested a few daya after tpraymg Tlu* 
waa effectire on Keene a cement, uiqiamted wood and wood wWh tad 
pamted aome time before. When these aurftces were tested 1 and 3 
after spraying the kill was still 80 to 40 per cent, after 6 montha ft 
per cent, on the firat two auifacea but very low oo the pamted wood. At 
deponta of DDT kill waa nercr quite 100 per cant., and perawtence was 
On gl*«, owing to none of the DDT being abaorbed, (M)6 mg per *<5 
(00 mg. per square foot) was 100 per cent, effective even 3 
spraying Mra. 6x1:03 finds that on amooth surfaces the besvier 
of DDT form crystals targe enough to be seen, and these are easily 
m ordinary domestic dusting Many other pr^kms of a t^^bnologjod 
are encountered m her work. Adult buga are more resutant to D ^T ^ 
nymphs. Her work does not altogether aupport the talbex fir reaching 
baaed on the prehtranary work done elsewhere (Bnwra, 184 5 

The active isomer of bcnxene bcxacbloride apriyed on auifacea ^ 
active thin pure DDT tj a tmallcr doae per unit are* klUa Oa«J “ 
listing power of the benxenc hexachlonde la Icai (Bawiii, MS )• 

It 1 * f'^r thit much retnima to be done on the pematence 
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ippfied to furiMca The type of surface wiU greatly affect the persistence of 
tie nuecticKle deposit from a solution suspension or emulsion, rate of 
cnpoatKrn of solvent and many other factors ma> oil affect the matter The 
laggtstjon has been put forward that the DDT might be mcotporated cither 
m a distemper or m an oil pamt, and some preliminary wort has been done 
Ttich appears encouraging, but the dose of DDT per tquare foot is not stated 
(Campbh-l and West, 1944b) It would seem evident that this method must be 
•Mnewhtt wasteful of DDT, because so much of the insecticide must be buned 
m the t hic kness of paint, but convenience of apphcation might render this 
'roith'while. 

Practical extenmnation of bugs with DDT has already been earned out 
m jtQi, barracks and ships In many parts of the world The exact dose to be 
fwt down IS not capable of precise dcfiniooa, for it seems certain that over 
vide Iflfflts the more one puts down the longer it will last. It seems that about 
100 mg per square foot u likely to be tactafoctory and to fall any bugs which 
®*T be brought m for some 3 months. Some such dosage mtv be attained 
if one uses 5 per cent, of DDT m kerosene (ij? a nearly saturated solution at 
‘*®peraturea prcvallmg in Bntmn, or 7 ounces per impe^ gallon) and tpng» 
v«h a coarse nozzle held close to the wall, putting cm enough •pray to make 
^ wiB look wet, without the liquid running off One quart of tpoy ihould 
300 square feet The operator's knowle^ of the haimts and habits 
« the bug edgfat be a large faaor m success 

DDT dusts (5 or 10 per cent) haw been used successfully Under the 
'^^f'^ttmstancei which generally prevail in bouses a dust is more likely to be 
^ttoved than a spray deposit, and therefore less likely to giv'e a satisfectory 
effect 

There u at the moment no information on the effect of DDT on the 
^topical bed bug (C rofumhrtiu) \U the work has been done on C leeiulanus 


6 OTHER DOMESTIC INStCTS. 

^It a certain that a film of about 100 mg per square foot would kill many 
types of insects which occur m houses. Its importance m control of 
flic* house haunting mosquitoes u cmphasiied elsewhere 
Cockroaches appear to be somewhat resistant to DTT at lent m the 
of 5 or 10 per cent dust It seems that they are also rather resistant to 
“ 7 ^ There are several reports mdicatmg a great reduction, but not com* 
tttcnnmition, of cockroaches of se^'crml species Busvine, for initancc, 
« »prayed a bakery infested with Blatta, puttmg down a film estunated 

to 150 mg per square foot Those insects which were hit during the 
died but there were many Inc ones running on the film a week later 
U s ant {Memomorjim ph^aomj) a a most difficult insect to eradicate 

* htre no precise dsta on the effect on it of DDT but a field test in which 




> precise dsta on the effect c 
vtis applied as a I per cent solution m kerosene was diiappomting 



A further tnil m which the concentration wa* pat up to 5 per ceoL cui tk 
walls apnjcd to leave about 100 rogm of DDTper •quarefootachieTtdiTBj 
great reducucm m infestation (J R- Bcsvnn; unpubhshed). 

Agamat fleas there seems to be little doubt that a 5 per ctnL DDT powfa 
js vtiy effec tiv e the only published m/ormalion is a bnef note by Lctnjcui, 
Madden and Kkipung (1944) It would doubtless be posnhlc to "prarf 
a dog or other animal by weetrog »ta fur with a DDT emulnotu 

It u ccrtiraly possible to use DDT to make fabnea, caitona for food tod 
other materuls, proof agamit many typea of insect for profcmg ed poWi. 
Dosage and period of protection remain to be worked out though o« or t»» 
prehmmary notca hare been pubhahed. 


7 ACAJtClA (MtTES AND TICKS). 

TTiert IS unpubhshed inforruMtion from ]\IcCullocx WDfimg on DDT 
agaiim Tfombiculid brvae, with AimraTun Forcta in New Gomes. FnsUj 
impregnated garments protea man from attack. But if garments anprepatzd 
With DDT are worn and washed, some Urval mites succeed m attichmf tka- 
tclres and bite after the third wash. Individual Urrae were aUoictd to ran oc 
cdoth freshly impregnated with 1 5 w/w DDT and were paralysed m afwBi 
30 mmutc*. After the doth had been twice wished hi coW witcr the ^ 
was 120 tnmutea. One preautnea, therefore that this method of protettBI 
men igtaist the vector of scrub typhus la not of much value. 

Experunenta with msecoodal dusts apnakJed over herbage nmdi mfistri 
with two ^leaea of TrombicaDd lame are reported from Georgii and So^ 
Carohna, U S.A- It seems that 30 lb per acre of 2 per cent. DDT m mmad 
powder w»a effective in reducing the mrtc larvae in one cipennjeoi 
were reduced to 2 per cent, or leas of previous n amber for 7 days in • 
expemnent (125 Ib of 1 per cent DDT) the reductum was only to 19 per ct^ 
Elemental sulphur and dinitro-o-creaol at 60 Ib per acre srtre shoot eqoaCf 
effective (Sumi and Gouck, 1044 ) 

At to OmthoJarus very Lttlc is on record- RobDOON (19M) testa! 
number of dusts, pnttiDg O membaia to crawl on the material for 24 • 

an open dish at 2^ C. Undiluted commercial DDT wia not at sD 
four oct of ten tick* beicg dead 8 days later Rro* and SiinH (1944) 
m Texas applied DDT in a non-drying adheazre to the innde of tte^ 
113 cattle. The matcnalgare a aatitfactoTy bliof octa (O awf ang) ^ 

present at the tunc of apphcation and afforded some protecooc yptn 
infeatition. The same treatment was more cffcctiTc agsmst 
MMoUatwm, kilbng ticks which had attached when the matenal was pot 
giving good protection for 3 we ek a. . 

Eipcrimenta oo the control of Rktputpiuibu tanptnuns oo dogs are 
by Goeex and Smith (1944) They a variety of cmulslocs^^^^ 

5 per cent- DDT and report complete success agsinit larvae, nymP" 
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idoltj of tha bck ^Yhethe^ attached or walking on the doga. Some arc killed 
tod drop ofi within an hour others not for several days A 10 per cent, DDT 
doit has also been used wrth great success. 


SnaaiARY 


Dichlor diphenyl tnchlorethane ( ' DDT ’ ) ts a remarkably specific 
whjtanct. It Im very great msccoadal powers, indeed against many insect* 
It a effective m smaller doses than any other synthetic insectiade it ts also 
^rety general, being poisonous to all or nearly all insects, or mdecd Arthropods. 
It combines this high and general insecticidal power with low toxiaty to 
PtTTimils. If applied to the ekin or swallowed m the presence of a solvent 
DDT can indeed be absorbed Urge doses con cause pathological changes 
specially m the hver, and produce gvmptonos of which tremor is generally 
the earliest. Using appropriate solvents and large doses there is no difficulty 
ta showing that DDT is tone to experimental mammals. There is, however 
00 endcnce that the substance has proved harmful to those who manufacture 
tt» or use concentrates of it, or apply it in the field After 2 years of very wide 
^tpenence, I feel that we may say that, used aa an mseoticide DDT is harmless 
It IS certam that DDT is a contaa poison the sobd matenal penetrating 
^ surface of a conmioa port of entry t* the tarsus. An early symptom 

tt tmisgiUr mcoordinatioo. Whether DDT is also a stomach poison is not 
It has no fumigant effect. On most insects the effect is slow to that 
» no tmmedtate knock-dovm. It la not oviodal, and not repcUcat. DDT 
•* ttot fimgiadal. 

The applications of DDT against particular insect* are manifold. In 
to hygiene the most remarkable are — 

I Cotton or woollen garments may be impregnated and retam the power 
of kilEng lice after bemg worn some weeks and washed several tim e s 

^ A film of DDT may be deposited on a wall and will kill flics or 
®®®pirtoe* for many weeks. 

3 DDT m a mineral oil fcnu mosquito larvae > the volume of oil required 
“ a tenth or twentieth of what one would require if the ml were used without 

DDT 


One should insist that it is inadequate to think of DDT as a substitute 
^ some other matenal or merely as a new and cxccUent msecticadc In 
^i*T* It opens up entirely new poasibilmes. If we ore to exploit it fully 
^ most think freshly, and carry out teacarch m addition to technologica! 
■‘w'oproent. 
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Drscnsiov 

Tbfi President (Sir Harold Scott) DDT ts a lubject of interest to nany 
bnnehes of the profession, and many here will wtah to speak on the sabject 
lod lak questions. I have one question to ask Professor BuitO’s there is 
DO mention m the paper or m any paper I have seen dealing with the effect 
<f DDT of any action rt may have on ocks I was thinking of the tick-bome 
^loeases which are common in the tropics, paiticnLiriy tick-home relapsing 
fcTcr and wondering whether DDT might not be effective m that connecnon ? 

Dr C^eorge Macdonald Professor Bditov has done a valuable service 
by mahng $udi a oomprchcnsivT review of DDT for which I would Eke to 
tbank and congratulate hrm. 

I repeat hts hope that the field workers will soon have an opportarnty 
of potttng their work together and pobCshing it under their own names, My 
openence is so b^ind up with that of several colleagues that I cannot 
**P*ratc rt from theirs, and I trust they wfll forgive my referring to their work. 

In the course of 6 months experience in the field use of DDT m which 
**^vral tons have been used, generally m the form of 5 per ccuL solotioii, 
DO case of systemic poisoning been v^en, though two cases of heat exhaustion 

^iribatahle to the use of excessive waterproof dotbmg have occurred- I have 
seen one case of dermatilis, foIIowTng the careless use of a 5 per cent. 
m kerosene for a period of 2 days. The eruption was papular vesicular 
‘Dd pustular on the extensor aspect of the anus and legs, the ba^ of the h a n ds 
iDct, the webs of the fingers and the outer aspect of the nght thigh. There 
^ no evidence to differentistc it from a kerosene rash. 

The mam use of DDT has been as a residual insecticide, and of n ece ss i tv 
practical work has been run alongside or even ahead of expenmental worfc. 
extremely low doses of the order of 50 mg per square metre (10 8 square 
bare tome effect though this is very temporary With doses of 200 mg 
Ptt squire metre or more, the trated surfa ce rrmams lethal to the viacaBpfnms 
of anopheCnes for a period of 10 weeks Higher doses give a tEghtly 
effect which 13 not m proportion to the amount appEed- tn 

1 consider that a dose of 500 mg per square metre should be aimed 
® “d It ihoald be conndcred to be effective for S tteeij. 

DDT hu been ippbed for tbi» effect in tbe form of toojene loIunoM, 
®®*im3 ind M I dry dust. The results appear to be much the same sntb 
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otl *oluU0D5 Kud emission* but tie 1 cm satitfactory ^th the dust At a ^ 
liminary p i cca u ton, the oil used as t aoHrut ahould be tested to cnaott tiatit 
If not repcUcQt, a practics] poanblbtjr which haa been at one tune a ttnov 
source of trouble. 

FoUonring the application of these doses, m sohition or emulawo, ihm 
U an inunediate reduction of the anopbelinc population, alTrapa to 2 per cesL 
or less of ita prenous density and the density in control rooim. When dna 
u used the reduction n to about 10 pet cent, of the prenout fijurt. 
The anophehnes remain at this neghcible figure for 8 to 10 weeks when tint 
la a alow increase m iher numbers, though unfortunately I btre no recndi 
prolonged enough to show the complete return to normal figitrei. Thert o 
clear evidence that this is not doe to repellent effect a point erf extreme tmpen 
ance and that it ii doe to omul killing of mosquitoes 1 have seen, m stoe 
treated bouses near to a very crtcoanx breeding place, a thick nut erf dtid 
BDophclmea on the door A typical result, obserred by Ma;« M. ^coJl 
whffl farm linng rooms and rabbit butdiea were left untreated and itayn 
and consheds were treated with 560 mg DDT in oil per square metre « 
Sth August IS shown bcicra, 


iVoaniter o/ aattphtlno obtervtd, 

At^uxt Sfpirmtn 

7 n 13 18 24 1 10 15 25 


Ortefer 
10 21 SI 


Bedrooms 
Rabbit hutches 
Anunal sheds 


2 0 0 0 1 
0 100 50 34 

460 0 0 0 0 


0 3 3 3 0 0 0 

70 40 15 50 40 20 S 

0 0 0 0 0 0 * 


One might legitimately hope that the destructw* of anopbelines wwdd be » 
gre« and the passage of bring apeamens from room to room so 
there wmild be some reduction in the ruinher of anophehtits in nenfab^^^ ^ 
untreated rooms but despite careful obserrstoon no erideoce that tb a h 
caac baa been found it is equally important that no repellent effect is exertw 
and foUov-xd by an mcrcaae in neagbbounng places. , 

The solution baa been applied with • variety of spraying nothin® 
the ideal haa not yet been found. The power driven diatri butor ^ ^ 

referred to by Professor Buxro'f or any other form of apparato* 
aerosol, ta certainly not tbe roost aultabie there ta a great tendeocy ^ 
spray to be defleaed from tbe wall, and it u extremely cGf6cull to ^ 
tdjdier parts of a high room. A machine n needed giving *«! 

fine droplets above the aerosol rixe, with a long reach, readily 
Simple to use by senu-skiUed or oon-skiDed labour Tbe post 
onel kiww is tbe Four Oaks Rosa michiftewrtha 1 / 32 -iDch bumlififpo? 
which at normal speed of operation gives about M c.c. to th* *?*Ie*o^ 
It la difficult to adjust the delirtiy of flirid below this and therefore it n 
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to idjTUt the itrength of solution to 2 per cent, or lets to get the correct dote 
of DDT A more tatisfactory apparatus could be made by the development 
of the stirrup pump to smt the particular needs of this worL 

As Professor Bchton has said, it is necessary to select the most suitable 
>hehcrt for treatment and in Italy it was found that the population of the 
■aadrpennM group was about thirtv times as high m animal sheds as m houses 
CTcn when they actually adjomed. This agrees with previous evidence and 
does not mean that the anophehnes arc feeding exclusively on animals Work 
on tniinal sheds has therefore been given priority over work in other places. 

Appheadon is definitely slower than appheadon of pyrethnn mseedades 
With power apparatus. In rural areas a gang of ten men using one \ chicle 
hsTc been able to do about twenty separate ftrm houses m a normal day s work, 
*pr*yuig 3,500 square feet in each In towns the normal task is bigger as the 
tareUmg is reduced, 

Tlie data I have given refer to rough plaster walls and to the mncuhpfraas 
group of mosquitoes, I have no data on the correct dose for thatch and such 
Eke surfaces or for other mosquitoes Further mfonnadon is also needed on 
the effect on the populanon m untreated rooms m the neighbourhood where 
It would seem logical to assume that there must be aome difference in the age 
^ttpibudon of the mosquitoes. 

Apart from early expeninental trials 1 have no expcnence of my own 
of DDT dust as a Iimade, The early trials did not suggest that m small 
•k»es rt had any permanent effect,* and for its immediate effect rt seemed to 
h*Te no advantages over the much more readily obtainable pans green or 
®Pper cyanide 


When sppfied m oil solution 10 mg per square metre m an imbroken 
destroys aD mosquito larvae, but in my cipeneoce docs not produce any 
F^mancnt or semi permanent effect such as that described by Professor Bciton 
other wo rk eiB This difference may be due to the different types of surfaces 
^^ed, the DDT being blown sway in my examples, or to differences m the 
Tehide sffectmg the stabihty of the film. With doses of this character 
■^hed as a 5 per cent, solution the resultant film it of the order of ^ micron 
fihm of this thickness are known to be unstable particularly when oleic 
^ IS Hied as a spread aider and more work is needed on the character of 
^**>e filing before we can co rr ectly compare dosages of this type 

The immediate destruction of larvae is complete and, when large areas 
treated from the air dramatic on one large swamp several square kilo- 
m area which before treatment had yielded several larvae per dip it 
^ possible to find half a dcaen larvae after elaborate search on the next 
^th extensive treatment the associated decrease m adults m neighbouring 
7^^ » equally dramauc. Major CraUFORd Bensov noted a decrease of the 
^ count in SIX control rooms from 2,338 to 31 10 days after treatment, 
^ whether entirely as a result of larval destruction or partly as a result 
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of dmniaion of egg fajing adult* I do not know It i* interertmg to oote 
that w h en pans green was substituted for DDT ** a Umade In tlm case, tk 
iduhs in nctghbounng houses increased by 10 per cent, of their p r eno u s mniei 

The dcTclopment of DDT rs andouhtcdJy rerolQtiomitnj itdEtaiy nahm 
control to what extent will it justify it* adrance reputation a* a pinacn eiica 
applied to the needs of cinlian rural populattooa ? 

The work of Rtrmu. and hia co^worken ha* *hown the extreme nloe d 
aduh control in rural commumtie*. DDT properly applied b a fir oat 
effectiTe msecticjdc than the one they used and will bnng maluu contni 
withm the reach of populatiotti which could not or did not prenoaily tSvi 
It. Considerable preEmmary entomological enquiry will be necessary and tb 
correc t dosage for thatch and other co mm on trpe* of wall will hare to t< 
worked ouL 

As a lamadc it will produce a lea* dratnauc improremenl and unlaa etrt 
15 taken to ensure that it n properly dcTcloped it wiH meet the £*tt of pas 
green which has quite wrongly become discn^ted in many large anas. Appli' 
canon from the ground rcducca the amount of oil needed from 20 fiBoo t® 
4 gaDon per acre it might be amd that the use of paru green suniUriy re dtan 
the weight and coat of Umcide used. The labour of appDcaiion Ku u ir u 
the same. SupetruKm is more difficult conseq u ently djcit highly 
labmir muat tn: employed. There is physical difficulty m the app Pe*^ 
rich small quantiiaea e^■enly cner Urge water areas, and the typei of tppar*® 
now 10 qse are ornuitable. If it ts used as a mere sob*titutt for ofl little redact*® 
in costs or increase m effiaency will result, but they could be acfaiered rf d '*** 
no lo ng er neceasan to ensure appEcaUon to erety part of the brettfing c®* 
or if * prolonged Urvicidal effect could be secured. To get it* fall 
need work on the development of a sotuQon with high spreading tpphna 
prodociDg a pennanent film, and penetrating mlo regetation, which 
be applied at one part only of the breeding place with certainty cf wide 
An ahcT^atl^■e is s continuous production of surface fihns from a soBd 
on to which the od sohition is absorbed. Badi* suggested such a 
and I have seen i prolonged effect in email water areas foUowi ^ w 
doctiOQ of balls made of a plaster of pam and aiwdust tnixtart incorpof*™* 
the hmadc 

Dr J R Bosvlirt We are veiy fortunate m hanng, at last, an 
account of tins new insectjade. One of the things which oust ^ ^ 
ua, 1 think , u the rciy great deal of technological woA^^ 
interposed between the diacorery that a new substance » hignjy 
and the actual use of that material in the field. Durmg tbs 
had two or three major insect borne diseasei to cope with. ^ ^ 

to protect troop* sgainst these. Among the Insect* 
typhus - bearing lou*e and the malaria and ycDow fcrer-canying 
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»ftd 1 great deal of the \Tori that ha* been done has been on these particaUr 
tittcctt. We hare heard eome inicrestitig dramatic cxpcnencca about the 
cwrtrol of the mosquito and I would hkc to add a few notes about the control 
cf the lou»c. I do not think I am quite to cautious as Professor Buxton m 
*»cribmg the conquest of the louse to DDT, and I would hke to quote Professor 
Buxton himself in relation to it Quite early in the war he «aw that there 
w the Ukelihood of another louse outbreak and the dreadful epidemics that 
*re *»*oci»ted with it, such as there was at the time of the last war His opinion 
wts that the reason why the louse contiollmg measures of the lart war had 
Med w« because of the lack of prevention of remfcstation, so that people 
who were dc loused speedily became ranfested. He set to work, and early 
m the war I jomed him and we looked for materials that could be applied 
to clothing and retain for os long as possible their louse kiUmg effect- We 
tested some of the better known losecticides such at pyrtthrum, and some 
of the Organic chemicals such as thiocyanates We developed a method 
of proofing louse-mfected men against bee for 3 or 4 weeks Pyrethrum was 
oot entirely satisfactory partly because of the tSsc shortage of matexinl 
tod partly because it tended to oxidise or break down cHemicsJly when 
®T>osed to the dirt and sweat of the human body when unable to wash 
Thiocyanitcs proved better and were our final choice because they gave 
« louse protection for 3 or 4 weeks but they ivere liable under certain 
^^odihons to cause imtntioo to parts of the human bod> At the time we 
^kooght them better than a tvphus epidemic When DDT came to our notice 
found that n was very tone to the bee, very lasting mits effects and innocuous 
to mtm It seemed to be the ideal insecuadc for this purpose whether applied 
w a dust or impregnant ?nd therefore it is not surpnsmg to me that the Naples 
^demic should have been quelled bv it because if ycu dust a man s underwear 
this material it remains tone to bee for about 3 weeks It is true that the 


**®pficity of the treatment and the speed with which it can be done contnfauted 
* great deal to its success In the demonstration you can see the pnmrtrve 
ttlc gxiQ ^ 3 ^ used for dusting up clothes without undressing people 
'It I tiunk It IS also a fact that the verv toxicity of the inatenal to bee enabled 
tunple measure to be effective From the experiments m which we have 
ted infested vagrants we know how very readily people can become rein- 
*^cd when living in an infested environment, and utiless a treatment is fairly 


It IS not able to check lousiness The impregnation of garments is even 
valuable for military personnel because th^ can be issued with impreg 
«hnts in large numbers and the cxpcncnce of our armies in the field m 
ts very different indeed from that of the last war Many of the old 
of the lut war to whom 1 have spoken in London air raid shelters and 
assure me that they were chronically lousy and it is dear that about 
out of twenty were infested. We have to thank DDT for the improi e- 
tlut exists now A great deal of our attention has been devoted to the 
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louM »nd the mosquito tnd before we can really use the DDT for the peso 
that are going to worry us tn peace-time, stlU rrtorc work most be dene cc 
these other pests. I am tfrsid It it not quite clear why thu Is so, but then 
ire so many different ways m which DDT can be used — ss t powder s £lm 
or m various sojrons emulsions and dispersions — that to mske the bat tse 
of It, It IS important to get it into the nght phase, 

1 would like to mention the two pests to which I think stteotwn itcuM 
be given at pr es ent which otherwise cause trouble in peace-tune they ue 
the ordinary house-fly and the bed bug In this country I hare seen mtey 
house-fly infestations " — large numbers of honse-flia In bibtsij**— 

though in general they were not aaaociatcd with epidcmica of disease. I liffli 
that u smtply a reflection on our sanitary S3rstera and good dramsge. F 6 ts 
undoubtedly contaminate food, but evidently they do not as a rule bare accos 
to dangerous uifcctcd mtttv There u one exception, and that is the beatdoL 
Many hoapitils ha\c been for loo heonly infested with flies in my ojuaeo, 
and very often they ha\ e been accompanied by aome smaD outbteaia cif ifisesse. 
One of the urgent proWema ts to adapt DDT to treating the walls cf 
and subsequently other buildinga. Perhaps m the tropica the htwse-fly i* ^ 
known to be senoui, and there is no need to labour the point here, 
regard to the bed bug we all know of the bed bug as a senews probten m tbe 
•luma before the war which we were trying to defeat by *1001 clfaraact Md 
the use of cyanide But there again was the problem of reiafesiawo 
were put into clean, newly budt premisea and infested them by broymg 
hand furmrure After tbe war we shall have to do a ke of boQsmg nca 
bunding but with prefabricated houses. U*btrc we use these prefibncafca 
houses 1 think there u Ukelv to be a particular danger of bug Infeatatioti, 
all these bouses made m sections are very bsble to have cracks (quite Mtaral^ 
b et we en the sections. It is very (CfBcult to seal these adequatdy becai ^ 
the normal expansion and contraction by best pajticulirly If metal *• 
and this, together with the use of hollow wall spaces for inmlstioo, 
of these prefabricated houses that I have seen ideal breeding 
I thmk that the first considerations of our home peace-time prograinm® 
DDT trt the attacks on the bouse-fly and tbe bed-bug 

Dr Kenneth Mtilanhy said that Professor Boxton hsd *^“^**\ 
discovery of the properties of DDT was probably the greatest 
insect control which had ever been made But DDT was dearly no 
which could be broadcast indiscriminately to km off all 
greatly mcreased amount of field research was necessary wfa merer D ^ 

used. Fortunately mosquitoes and mtiacid flies teemed particalaily 
to this substance but all other arthropods were affected to a 
extent Much work should be done 00 its effect. In the field. 
of apparently unimportant insects and other forms of Efc, to eniui* 
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wn not » scncus upset of the balance of nature with subsequent disastrous 
effects. 

Excellent as is DDT it is not the perfect insectiadc and further work is 
needed to find c\cn more effective substances. The Arachnids, for instance 
sre ipptrently much less susceptible than the insects Thus DDT is of little 
Tshje m the control of nutc borne typhus 

Agiinst human scabies DD*r is surpnsingly mefficient, A saturated 
•oiotion in oil, or an emulsion in trater applied to the skin, kills less than 50 
per cent of the Sarcoptes m 24 hours whereas benryl benzoate emulsion or 
ttiphur Ointment will kill well o\*cr 99 per cent DDT is certainly not to be 
recommended for the treatment of scabies 

Bj^adler J A Slnton We have heard a most instructive account of the 
hutory of DDT and of the erpenmcntal work from Professor Burrov and 
Br George Macdonald hn* told os of the results of his wort in the field m Italy 
I dunk a few remarks on the important trials being earned out m the Far East 
^irider the auspices of the Army would be of mterest 

Colonel ScHARFF has been conducting a very extensive senes of tnals of 
agaimt the mosquito not only in India but also on the Asaam Burma 
Frontier This insectiade haa been used successfully from the air and also 
the ground I do not propose to discuss the large subject of distribution 
I aircraft, the resuhs of which have been m most instance* better even than 
I urhcipateiL 

' The effects of residual spraying aguost adult mosquitoes have been so 
that It seems possible that tlus may prove to be the best method of using 
tJDT for routine maUna control m avil populations I should like to quote 
*°®e extracts from the latest report by Colonel Schabff about the results 
^ such apraymg Almost lOO per ccdl reduction of anophclme population 
^de vfllage huts was maintam^ for 1 month after DDT spraying and a 
*^*tantial reduction for at least a further month. He considers that, theoretic 
thorough spraying once every 3 months should suffice but m practice 
Service conditions to derive the maxunum comfort and protection he 
^®^°®unenda re spraying monthly 

These results were obtamed by the appbeation of a 5 per cent. DDT 
in kerosene at the rate of 1 quart per I 000 square feet (or about 50 mg 
^ •quart foot) On the other hand, a team working in East Afnca imder the 
of Colonel Bagstbr Wilson report that they needed doses as high 
** 200 mg per »qu4re foot to get the mazuiram effects in tents but that 50 mg 
good effects for as much as 3 months after applicatioru 
^^"Fhese different results appear to indicate that the optimum dosage will 
With the type of surface to which the residual treatment is applied, and 
also with the tncac* of mosqmto imphctted. This requires further 
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The work which ha» been earned out by Anny worker* bu been attt 
promumg and the retullt cetraordmarily good- Colonel SotMTT cooctnJo 
that ^ eipcntnee bw shown that DDT u raore potent than a theoret ic al 
of hi kniins power* would permit u* to assume. It ta much too etriy yet to 
assome that we ha% e reached the rmllenmum In to far u mosquito destmeom 
I* ctmeemed. We hare ttiD very much to leam about both tbe poteotaEaeJ 
of this marvellous insecticide and its limitations and also about tbe best oetbodi 
for Its praaical spphcxtion under the very raned conditions cocoonteied ia 
tbe fidi 

Dt C U Wenyon H»* aoythms connection with the 

domestic clothe* moth ? 

ProIeiiOT Buxton (m reply) With regard to the question tbout DDT 
and tick* hUk u known It t* suminanzcd in the text. Brosdly speskwi, 
the cndenct u that some neks require high dase*> by the metbods of sppGctirtB 
which hai'e been used up to now 

A* to the clothes moth, I hare no detailed information, but I think I ra 
right in saying that impregnated garroenu are moth proof and rcmaui » 
a letT long time 

Professor BOTT cr r also referred briefly to ctmm demonitrawes, oi p«re 
and technical DDT and of impregnated louse proof" Army shifts* 
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A decade or bo ago pliJLniucok>gy had 
Bcarcely eiwdiag^ a non narcotic drug 
capable of allevnatins depression that 
common spectre of mardand. Yet 
to-day m Bentednnc Tablets the 
medical pirofession has in its hands 
imt such a therapeutic aeapon which 
in Its yen efficiency cuts right acros* 
the old categoriesir 

So rapid has been the development 
of Bentednne therapy that it U 
hard to appreciate the revoliiUonary 
posaibibtie* mhich it has created in 
paNTho-aomatic medidne— alter only 
eight years of clinical use m this 
peculiarly difficult field In the verdict 
of medical hutorv Benzednno may 
veil r ant with the foremost 
discovenes of this era. 


I 5 R( mifktM 


MAIN INDfCATTOMS INCUmi 
FATtGUe AND DEMtBJION KAACOtEPST 
rovT-tNctmAtmc parkinsonkm 
TM> nCAL NEU1tArm£NlA TlAVtt SiatNCS 
ALCOHOLISM AND DltUG ADDtCnON 


BENZEDRINE 

TABLETS 


MENLEY tc JAMES LTD 

jjj, COLDHARBOtXR LANE, LONDON, tAs 


For the 
TREATMENT OF MILUU! 


soLvocHnr 


M'i AQUtOUt SOLUTION OP QWW* 
Ti» palaJm IntmtntsealM (hitn<W»*i) 


Isotonic (PH'-7'2) 


SOL^ OCHIN has been Intnxhiced 
treatment of malana. Itaparente tal 
trstJoo b simple and free from 
The prtparauon U painl«*t and doc* 
for prolonged maiaagt erf the site 
U » econormcal, and combioco 
mepamne two daily injeoionf for f«ff 
lie gtDcraUy lufficient. 


Funktr parUathn tnil bt t*fP^ •• " 


TRfiNSPUIilVIlN' 

(S Qmltin* and CamfWr 1* VatoUH 
For ths tnatmant ol 


A^A^flJrArTLrt£D sr— 

The Camden Chemical CftlW. 


northington HOUSt^ 

NORTHINGTON street LON 


rrhcu KTitnf SAwlutrt. 


■tmrto** Tmswvcnw*- 





“^y^tneomembtr pf 0tatT>tPt9OCtwa VU XXXVJJI \o 5 
■o faihktd m Mefy inf, JP/5 ] 


Transactions 

OF TIIE 

Royal Society of Tropical Medicine 
AND Hygiene 

VoL. VS:X\Tn \o 6 Jil\ 1&45 

A SPECIAL MEETENC OF THE SOCIETY 
to commemorate the 
100th Anniversary ot the Birth of 
Sir PATRICK ALANSON c.cju,o fr.cp rju 
held Rt 

Mamion Hobm, 26, Portland Place, London, 

on 

Thursday, 14th December, 1M4 at 8 pan 

The Pt a am pfT 

Sm Harold Scott K-oalg f r.c p f r,s,e. 
in the Chair 

ADDRESS 

THE ILANSON SAGA 
3rd October, 1S44 — ^9th April, 1922. 

BY 

Sa PHILIP MANSOV BAHR c.it.Q dj o m-d., 

« , ire celebrating the centenar\ of Patrice ^IANJO^ tvho was bom on 
j^^October 1844 This mav scera somewhat strange to many who arc suU 
remembered him in his prime as well as to others of the 
generatton, to whom the Manion saga if I may use the expression 
» hving inipiratioEL So we arc assembled here toda) to praise AIan^On 
to bur) hjtn, for this can nc\cr be whilst thu meeting is held m this 
so appropnatchr dedicated to his name 
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Tbotc who hrrt pamculwly studied the hutorj* of tropicd mediaoe ire 
fimiltar with the nuny ducorenes which hare nrodered hu luroe tmawtd. 
Tbej hare been recorded slrcady many time* m boofa and roerooca and » 
go<>d putpo*e would now be aerved by cnumenticg them m detiS ooct awre. 
He standi higdt in the realm of paraaitology where serm! apeoes and |tnen 
hand down the name of Maxsov to portenty »o that, m adefitwo to fau nik 
of the Father of Modem Tropical Medicine, he may well be eonfidmd the 
Godfather of Medical Helrmnihology and Medical EBtomologt asd m* 
of Mrcology for sometiroca the fact is too easily ov-cdooked that oae of ho 
carheat ongmaJ paperi rt/erred to the dtscor c ry of tbc fungi of tmea nulmcci 
m lS7a* 

Not only can one justly claim his pre-numence at the rrauh of ha hmate 
abihn m these widely separated field*, but we must remember that, to tic 
ordinary man be embodied tbc pcrsomfictnon of a gnat sad wrfhbelord 
pbyucun and was best remembwd a* a sane, sympatbetic and em mea dy 
praenca! doctor by hu patients m Amoy Hongkong or London — «htm<rh» 
footsteps led him- 

M oesew archiercd much besides making scientific discoTtnes. Ehd be act 
mirodace raeonanon into China and render it a popular measore smeopt 
the liliiefate cnaasea, who saw much more HesrJy than namy of thor so-oIW 
more enJighteoed feUoirs that it spcU safety from the erer prerslfot ivafacrt 
smallpox ? Tbe ongmaJ snd rather brutal glass-cotter Hke laecwator ulndi 
be used at this ume u now presened in the museum of the Loodoo Sch^ 
of H)‘g«ne and Tropical Medicme Was be not s skilled gynaecotegah b*^ 
in high esteem by European and Chinese women in iherr h<wr of tnal 
and did he not bring many into the world who hare imee nsea to high estate « 
Was not hii fcuowledge of ophibalmologj far shore the srerage s^ ^ 
not undertake many dchcatc opersOons on the eye which today art toerrra 
for speoiUy irsinrd surgeons and lastly was be not i a» 0 Jt competmt 
surgeon as his lats of operstions performed yearly from 1871 onward* tad ha 
earlr reports from \jQoy abundantly show ? 

It IS true thit he once described himaelf sa an indifferent stuftoci, b**f 
a good carpenter but this rather derogatory statement omits rtfereoct » 
many nord surgical procedures whsch he mtroduced- These todnded 
tnetbcids he devised Cot hi* operstjon Cot dcphantiaus set o u of ahich 
be coa/cssed to hesing mnored over a ton m the year 1874 Noe *b ”~ 
fail to roentton hit extremely ingenious trocar and cannula for the 
of firer abscess deaigned to aroid a major operstjon which st t hat tim e 
apt to be followed by a high rooctshty Mv?e*ox a trocar has surnved to ^ 
present day and, m a modernized form, now figures m the annsmciitantcB 

iU-iacw P (IS~») Notes oe TTfw* Iisibfiwr^ an «od(*3*»a 

Rjajarottn. Ok» « Impermt Mtntam Cttrfamt Rtpartu Special Scries No. 2. 

psfts t n> li 
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tbe gcnito-unntr} surgeon as a method of draining a distended bladder 
{loprapabic cystotomy) 

Of the most distressing surgical emergencies the most common were 
gtmio-unnary complications caused bj stone and he earh* became mvolved 
m surgical procedures for their relief and acquired considerable skill m pcnneal 
Bthotomj but he was foiled and bafQed by the suspicious attitude of even 
the better educated Chmesc to Wesicm medicine, especially where cutting 
operations were concerned. He realized that mistrust of operative surgery 
most be gradually oiercome, but that most of it arose from ignorance of what 
happened to their fnends and relations in the dark mtenor of hospital wards 
They had an idea that entering at the front door the patient passed out mto 
a coffin st the back so AlAh’aoV concciixd the idea of making his operations a 
public demonstration by constructing a large window m the operating room, 
Arough which the public could obser\c what iras being done. They could 
aee for themselves the safe and successful remoi’al of a stone from the bladder 
■nd the patient transferred still alive to his bed and they could see him the 

day srttmg up serene and happy Soon after having induced their more 
hwly brethren to submit to operation as an experimental \ enture the higher-clasi 
Chinese, the mandarins came to consult him and ci'entuallj also pernutted him 
to operate and so m this manner he hnally won complete confidence of 
Ae Chinese population 

There are many tales of his ongmahty and ingenuity as a practitioner 
whidi ire worth retelling There was one, I remember of a patient whose 
Kfe be dramatically saved- This concerned a man of mature years who had 
•offered from multiple renal calcuh Some years before the right kidney had 
heen removed for pyonephrosis and now the re mainin g left was m a similar 
•tate. An operation for drainage of the pchris had been successfully undertaken 
sad a drainage tube was in position. Suddenly m the middle of the mght 
onset of great pain complete anuru set in and Mamsox was gummoned. 
mth that rapid insight which so distjogmsbed him, he realized that a calculus 
“d become detached and wedged m the neck of the pelns to taking a metal 
c^Aeter he inserted it into the wound Feeling it impmge on a hard, sohd 
he gav e a sudden push and, with a gasp of rehef the patient recommenced 


psss unne accompanied by the stone I can still recall, when he told this 
Ac expression on his face and the look of triumph as he described how 
^ obstructing calculus fell flop to the bottom of a domestic article held ready 
rts reception. 

Then there it a story from hu Formosa days An American naturalist, 
'Ao had been exploring m the interior had been suffering from uncontrollable 
*P**t*xu since he quitted the jungle. When he arrived he presented a 
figure with blood stamed handkerchief and equally blood stamed 
^ Taking a nasal ipecuhim, Manson observed on the upper nares the 
®Aidding tan of a jungle leech by drenchmg it with a synnge-full of hot 
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•alt •vrater Jt *oon rtlaucd it« hold »nd fcD into the twaiting kidney <£ili. The 
Amerjotn wta *o fi»bb«j»5ted «t fbw appanuon that mth an gida gj Qoa d 
Aly God, he dropped the di»h and fled Dcrer to be »cen agam. 

Ehmng hi* 20 yean of conauhiog practice m London be eamed the ropeet 
and confidence of nuincroo* *nrgcon» for In* «3an in kotiag brer ttacewn. 
In thi* he wa* tpcaiVy sautoaited with Sir Rlcx3iAy CootSE, the h*3gi»plKT 
of Listex There wia one occanon when * dJnmgmfhed pment, wt« 
Condition »upgated liver ibice**, lay anaesthetiatd on the opentjng able, 
whil*t three *ucce*MTe mrpeort* endcaroured by mean* of the c ^ ma t it ig wadJe 
to locate it Eleven puncture* had already beat made without tticcw*, ehea 
GODLEt turned to Mo-son and »»jd What about the twelfth for yoo." Wth 
b» trembbng hand (for marry year* he wa» afBicted with a gouty trenw of Ini 
right arm) he grasped the tyrmge and, durcting rt in an opwtrd and lawtrd 
direction towirTiU the ngbt dome of the diaphragm atruck the ib*ce*i, tiiw 
enabbng the operation to pnxeed aucctaaiuUy 

\Mih all this practical tpphcatioo to hi* profemoo It » anutntg that ht 
found time to dabble m *o many ab»tru*e field*. W e know that be took a 
great mterec m kpnwy but wu ignorant of ju ouac, whik the true onport 
of Hajoen 8 duem-er^ had not yet r each ed him, and *o we fiiid him is«k«t 
erpenmenu to daoneT the germ and if wc can tnjii the amiracy fif »ws* 
drawing* in hr* duty he appear* to hare weieeded m deiuomtrataJg kpfoay 
baalb though be did not *i*in them ( 1874) but what ii anU more mtcjeRxoj 
and luggeatne la the record of h« atteropt to cuhrrate iheae bodie*, by twenatj 
apjHary tube*, fiCed widi leper juice mto hen » egg* and c»ng th* mether 
bird a* a natural meubator In thi* maoner he *ntiap*ted by *oinc 50 year* 
the modem method of culti v a tin g uhramicroscopic nraaea. WhcB one lefittfi 
that Pasth I s genn theory of di*ea*e wa* comnnmicated to the French Acadetay 
ooIt m 187S, wc can almost chum that Ma.’vton antiapated both bnn tad 
Koai m the ariihctti cuhivatwn of bactena. 

In addition to all hi* qualities MAJOtre esceUed a* an organaer »» 
by hi* *uccc» ** biwi Dean of the Hongkong Medical School which ficalu 
blossomed out into a Lniverajty and cmi by ha mstitutioo of the 
Daur designed icrprxnidc clean cow* milk for the chiidmi ef the miEtjfy 
gamson and other Europeans m the uland, and ittffed by itout yeoman fartoct* 
from hi* nati c hbcrdecnibire, Thi* uiatitunon eventually prwtd to be coc 
of the grcatcsi benefit* ever confmed on that colony Finally the 
*et oa hi* fame hv ibe foundation and conduct of the London School of Trojan 
Medione, a* will be related by hi* pupil fnend and «»Cc*gtie, 

G CAHMtCHtO. Low _ 

One of the greatest drwwbwis to medical research tn Chma w** ^ 
difficulty 0 / exammiag the dead to which the Chinese were fan^waCy o^c^ 
Maxwh * seal wa* from the firw durcted to the dacovery of the 
of the embtyo filana he bad studied in the blood. At one time be baryto*" 
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for the body of a patient with Ijmph acrotum ^ho was nigh unto death and 
hid even paid the prospective widow a retaining fee of 100 dollars When 
the day arrived he, with his brother Damp (who had joined him m Amoy) 
entered the death chamber No sooner had he started to dissect the scrotum 
thm there arose m the courtyard a tcmblc hubbub and the cry of Foreign 
tlenli rent the air Snatetung those portions of tissue they had removed 
tnd cr ammin g them into their pockets they bolted out of the backdoor m time 
to escape from the hovvlmg raob but he had his reward by finding the hair-Uke 
fihna m the lymphoid tissue, but alas he was too late for he was duly 
informed by Cobbold with whom he had corresponded that the worm had 
already been found and described by Bancroft m Brisbane 2 years carher 
lad also by Lewis m Calcutta. As is well known Bancroft received priority 
ind had the honour of providing the specific name for this parasite, Filana 
i^oncrofu So elated was Makson at the clucidauon of his long-chenihed 
kypothesu that my wife, who was bom about this time, narrowly escaped being 
ciinttened Filaria, which would have provided her with an original but 
•tarthng Christian name 

Another equally nsky exploit led to the discovery of S/xrrgantm mansom 
On thu occasion he entered a Chinese cemetery at night and by the dim light 
of 1 lantern pro cee ded to dissect the remains of a dead Chinese he had been 
obierving Amidst the ghostly surroundings be discovered the tape Uke 
•tructures long known as Ligula or Spargartum pusnsom now more correctly 
classified as the plerocercoid stage of the tapeworm, Diphylloiothnwn mansom 
Being deprrved of human material Manbov had recourse to dissection 
of dogs and birds and endeavoured to check the ways of WurM^eua (Filana) 
by comparative observation on loivor animab. In the native dogs 
he found the embryos of the heart w o rm Dtrofilanu imjmiu he described 
the parent forms accurately aijd made beautiful and accurate drawings of their 
^^^*tomy which have been preserved m his Diary He noted that the embryos 
®isintained a tendency to nocturnal pcnodicity and congtegated m the 
pulmonary artcnolea during the daytime 

In the fimihar Chmese white necked crow he discovered a new species 
'^Pilana com torquaU — of which the parent forms live m the pulmonary artery 
i ^d m the local magpie still another species came to hght This was FtUxna 
I the adults of which were found coupled together m mmute tubercles 

I ^der the endocardmm of the scmihinar valves But further research was 
1 by native superstition and as he wrote Being denied the opportumty 

' ^ necropsies m man I had to make use of dogs cats and birds and had found 

f ^ the blood of the magpie contsmed at least two speacs of fikna, so I shot 

many of these birds as possible but the Chmese told me that I must stop 
work m this direction because the magpie is a sacred bird in China, tradition 
that, many centuries ago, the spmt of a defunct Emperor had entered 
^ of these buds. Therefore it was possible that either I or my fnends might 
this particular fowl 
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In the hone he found the eye-wonn, Filana papiUmOj tad *** mtnpcd 
by « tpecnl bonng ippantus, tbaped like tn okl>^hK>oed trephh>e, tmal 
the mouth from this be bferred thit the eye prts not the final resixui phet 
of this tpencs sgtin ra the eye of the domestic fowl he discoreicU tn eotmly 
i>ew pansite, OiyspoTtra najotmu 

He appeared to be Inte r ested m all (fisesses of domestic inrmah end et 
one time we find him ictkely engaged m investigsting an outbreak erf 
tnchhuam tn pigs. 

An aroma of romance entered into many of hb major dacorencs, shboojli 
he himself did rvot realhe at the time that be was engaged open myttinf 
extraordinary or nnportinL Some may have read the story of hn demenstna* 
of the nocturnal pcnodiaty of fl udirrma haicrt^ti which cventniDy led to tie 

discovery of Its Bfe history He drew great coochisions from simple obserntwos 

and bas^ his hj’potbeses upon them — obsemucais which the onfiniiy tnan 
would have passed over without comment. 

Early in 1876 he engaged two Chtneae students or dreasen to aaat hnn 
m his hospital work m Amoy and had trained theta to cany out a lystenanc 
survey of the blood of Chinamen In the warda. They brought him the tfaick-^ ^ 
tpeunneos of blood which they bad prepared for exaramaoon by 
wrth his pnimiiTe Nichet fils simple lens miooscope. (It » nnerwo^ 
to record that, although no model of thb instrument is do* stiibhle, t* 
author saw an identKal one at Rochester U3A., where it is ptcseired 
Museum as s feGc of the ortgtnaj William Mato of the Mayo CEmc.) 
of these students was on duty during the night hours as he hsd t sick 
it home and, with thit praisewortht filial domestiaty of the Chinese, *» 
wont to dance attendance on her during the day whibt the vetoed. 
no such ties, worked m the normal manner To Mansox’s great saUsbeO'* 
It was the night boy who invarubly scored the best bag and presented speamo* 
of blood with the greatest number of miotifilarije This lingubr but 
fact struck Ma:x$on is portentous and he dmned that the only 
explaniaon lay m the fact that these parasitca congregated m 
blood during the hours of darkness. As he said at the time, _ 

discrepancy which teaches, if you would learn. Where the 
went during the daytime was a question be waited another 20 
when a West Indian patient with n hancjvfu infection convemenny 
to commit suicide at 8.30 m the monung and MA>aO!< was ^ ^ 

sections of hii lungs and to demonstrate brge numbers orf^ 
the capillancs (as is wcD lUustrsted m successive cdmoni of ijid 

These early obacrMtions led to his enunosticm of the bw a 

the construction of bis well known chart, m the exccotfon of 
ha own hand) he made syitematic 4-bourly blood examinatioos orf ha 
— Hin-To — over a period of 6 weeka. Thu chart, which was 
the temperature, pube, re apirs tory mt^ ttmospherre and baiosnetnc 
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matt ttiH be regarded as a model of its kind m execution as well as of mdostry 
Tbe regularity of the nocturnal incursions of microfilariae mto the blood, 
combined with his bcautifull> executed cipenments on the discardmg b} the 
embryos of their sheaths, when exposed to the air led to his mosqmto 
eipcnmenti m his speciallj dem^ cage, agam uimg the patient and 
mcompliinmg Hui-To as hii victim. The outcome of the first part of this 
work was commumcated b> Cobbold to the Lmnean Soaetv of London 
'iiere it was reccued bj much banter and chaff and with a number of questions 
« to whether the filanae earned watches so as to ascertam their exact bedtime 
The second part constituted the comer stone of tropical medicme and was 
crystallaed m his hittonc paper On the Detelopment of the Fdana Sangmms 
Eooanu and on the ^losqmto considered as a \urte * 

And so have hia humble statement m his own words that he had 
•tumbled on an important fact with a distinct beanng on human pathologv ” 
speaking about his discovery at a later date he used these words I 
followed It up with the meagre appliances at my disposal [he used a fine pen nib 
for dissection of hit mosquitoes] and, after many months of wort, often followmg 
op false scents I ultimately succeeded m traemg the filana through the stomach 
^ mto the abdominal cavity and then mto the thoraac moscles of the 
mwqurto I ascertained that during this passage the little parasite increased 
enormously m sue It developed a mouth an alimentary carial and other 
Manifestly it was on the road to a new human host 
Spencer Cobbold accepted Mansons work, but other auihonoes were 
^ enthusiastic. Nettled by the pohte doubta of Lewis Manson 

® repeated and amplified his observationf of 1877 and commumcated 
results with histone illustratioiis agam through Cobbold to the Lmnean 
!>ocicty -J- 


But this docs not by any means close the chapter of this decisive stage 
history of tropical medicme We know that he wuhed that his great 
™<^eTy should be verified at first band bv the best authontics m Europe 
jj ^hom Spencer Cobbold was cdiostn as the referee There exists m his 
m Lady NIansoVs handwntmg (as his amanuensis hit wife played a 
P^l^uuncnt part at this bme) a letter to Cobbold from Amoy dated 20th June 
‘ I wiD forward you by this mail filana impregnated mosquitoes. They 
j preserved m glycerine and were fed on the blood of the man whose 
^•ppend. The letter ends with this piquant phase Men, like mysdf 
general practice, are but poor and very alow mvcstigators cnppled as we 
Bcccstit} of mating ouT daily bread- But the docs 

here. \Vbat became of these specunena ? \\ e now 
^ ftte We know that one bottle apparently 
^ mto the house of Stephen Mackenzie,! where 
P (1878.) Tnott Lon Soc LoMd^ 14 No 

T(U»4) ^ 11, pt. 10 ^ 

i tetter to Ross, 23rd December 1895 
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lA 1*^ uhcQ be prrparjDR hu Gottlttoniw Lecrore* ca the l^t-hsttry 
cf tkt Malart^ Gem outside lie Htmxn SoJv * In the gircertac the Bxaqciia 
xra» well proefvcd and tn *<ciion* nhich ^rere made of itt cbom there um 
the hm\ filime m the lauMgc »upe “ too beauttfuJ to beboid,'* *n;! tits 
tpecimen figured not cnlr m that fecture but in the eariv tuStrons rrtpKt! 
Disfosts CoamoLO mu «ilhiisia»ti(^ read and pnblubcd a paper dmn a if 
to hare djitetted aorae of the preamed imecu which ^Lt}ClO^ had KiB him 
and to hi\e tenfied hi* diacor^ But Cttcn to the aeqoet. \faoot the rear 
1*335 the Curator of the Roral College cf Surgeon* notified Pn/mor Lnm 
that *otne helmmihie material had been duoncred in the pittwcti ot the 
College and rrould be like to micatigate it * There he found a «tm-irtnd Itoi. 
duH sealed and bearing the Amor pofttnarh, and addmted to CoKWU) to 
Lkdt M vstON * handn ntmg On opening it, »ix bottle* leather capped and 
realed with paraffin, aecured bv fine twine, were disctcertd eaerfr wiwst 
had placed them in 18“9 Each bottle iraj labelled and dated m ha 
turn spider like hand and m each there can rtiO be seen beauhfoDj' pmerrtd 
roosqintoe* (C»Xf* feptensY So it u mcooteftible that these tterc the cn|3nd 
apecuBCTii deapatebed br Mimon as alreadr rdaied. 

Ma.njo't » *luft 10 the cBacortar of the hixig fiuke (FB»-flj!»n«w)pron4«aa 
cood esaxaple of haroelr observatjoa. The «on begin* in IS7S «rth « PortepKK 
paoeat from Formoaa who «* under hu care ut Araor auffmng from a tbQf*oc 
aaeorysm. The aert rear thj* mao returned bcnic to Formot*. ’■here he io« 
died. The local p b r nctao . Dr Rptcoi. who waa *n ohseromt tnao. n*^ 
a poitmortem esaxazratwo of the iuaga, diicci cred c tmaU parasat from wbsai 
a mulntude of nucroscopic object* escaped, and be 'srnrte ab<wt tt to M 
who set this time W 1 * irrmg to find out where the embryo fitiroe d<p*«ol 
m the dsTtime Hu atruact (ndrnpre) had tlrcadp directed bun to the tu?* 
and hi* thought* to cases of baemoptrsu when one dav a petty Clffliese 
maodann, wbo had tned in Formosa, consulted him about a skin eroptwo- 
Hc had an uopkasani harsh rojce and. nheo bojduag to cJeir tu* dinu^ 
presentH began to spji qi a cootemptuou* maaoer amdirtf: tie 
erhich were placed cm the aawdust-covered floor for this icnr purpose. AK 
wa* fam lo rebuke him for ha bad manner* wbea, *» he Trrote “ 
and anger eiaporated on seeing the sputum tea* ttngcd tnth blood. ^ 

It to the mjcTOscope and to tnv atatomshmeni, I ftjund, DOt the cspe^*d ^ 
embiroi. but the opereubted egg of a different and, to me, qtme 
ALvsKJn next iirTijie to Dr RsNCtx for frxrtbct pamcubni of the j^' ^ 
psuawte found ai the Portuguese pottmortem m doe *ea*on the 
’prai tent to Amoi and m the srAmnt of the spina in whsrfi ^ 
preserred there lai opercuiated egp idcnucaJ with tbOK seen m the 
sputum. In ibis dnrmaoc manner he connected the egg* m the spchi® ^ 
the parent tretratode subsequcJJtlr jjasnoJ be CosiWLD Dutw'* tvs^ 
trhich ha* now been renamed Parogommu trrrtrniwiCT 
•ilaNKTc P 0®^' Bnt 'li, 
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It waj charactcnsuc of Munson that when once on the trail he did not 


rodiJr give up the tearch Wc next hear of him e\-aminmg the sputum of 
loO mdinduals in \-aiD for the eggs of the lung fluke and so he concluded 
that this parasite M-as not indigenous to -Vlno} and he had to obtain infected 
*puu from Japan These dul\ am\cd from his correspondent. Dr E Baeli, 
of Tokio He kept these specimens in stoppered bottles on his pnmiti\T 
hhontory bench and the storx once more illustrates the fonuttous nature of 
ha prune disco\enes It appear* that one bottle in particular, to which- he 
lad added some fresh ivaicr escaped his notice for some 6 \recks till his attention 
^ drann b} a most unpleasant sraeU which emanated from it The surface 
^ covered with a noisome greenish shm\ gronlh. Being desirous of 
•scertaming the nature of this shmc he abstracted some with a pipette and 
that obier\-ed for th^ hrst time the hatching of the operculated eggs and the 
®cape of the miraadia on their apparent quest for a new host, e must 
•ppreente that fortune guided his footsteps, because he could not possibly 
h*Tc foreseen what is now ticU appreciated that these eggs non^lj he 
in water for a month or longer before the\ hatch and it also illustrates 
once more the cunoui and uncann) foresight b} which he had envisaged the 
ncceujty of some snail host ui order to complete the Lfe-cvcle of this fluke 
“IJfobibly on the analog) of Thoxias a discoxer) of the Iife-historr of Fasciola 
^fp<th£a in Umneua tnmcatula (18S3) but of uhich Ma.vson at that time (1880) 
not have been aware 

But wc do know from letters which hare been discovered and which were 


in hts Diar) that he wrote to a naturalist correspondent R, R. 
HtrsentFORD 2l8t October I8SI about freshwater snails in Hongkong and 
^ replied to this eflfect on the whole I think Melania libertma must be your 
intnd he u a hard) beast Speamens of this snail were forwarded and 
“ « now well known it was proved b) Isakagawa* in 1916 to be the conect 
^termcdiaiy 

The tame instinct he dtsplaxcd some 20 vears later m the predicted 
c hiitory of BtDiarzia haematobta f 

There arc other stones almost equallv fascinating That of the life history 
hoc loa 1 * much to the point It was m the early nineties during his first 
in London that he discovered the embryonic form of Loa loa in the 
of a mustonarv patient rctummg from the Congo and his cunosity 
^ *rou*ed by the demonstration of the dmmal penodicit) of this parasite 
Wntradistinction to the nocturnal penodicitv of his first love Wuckerena 
\ bancTofu Maxson was on the trail again On questioning an intelligent 
^^ve of Old Calabar on the habits of biting msects m his distnct which attacked 
great pertmaat) engorging themselves vnth blood till the) could not 
y he learned that the most persistent and obnoxious was a da\ biting 


•hitvcAWA, K. (191S) SafkiM Gafmxasn 243 p, 189 
T aUxsoM P (189S), Tropical Dueasn l«t Ed. London 
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" ramgroxe fi\ ” So he urote to ha cocmpondcnt* Dr GtiTTA.v CrEcota, 
tt StaolcvMne oa the Congo tsiung hitn to procure some trf these ffies, wbdi 
were forvrtrdfd in due ct«rK end were identified »• Chytaftt sSwifiete. One 
tneh •peamen cm *ttU be seen m the British Museum whidi irts cao^ oa 
16th \pnL IS?2, m the »cr of btimg. He therefore cotjcJnded th« tho issefl 
was the nmiral int e r m e d iarr of Loa ha — « hifiotben* which was focod to te 
correct bv LnPi* 21 rears later To the end he maintained fa* interat « 
this parasite and I t e tu e m ber one particular sportmg patient ntfecttd 
with Loa loa who was unfommateh a cocaine addict. The aduh Ehrue 
were ccmstanihr to be seen traveUmg under the »km of fas hands. He b*d 
OTpjmacd races betueen two mdindusl w or ms cmploymg puu » staxttag sad 
wmninc posts, and had arranged for beta to be made by hu fnendi. Froo 
these tnaU McsHA wai able to deduce that Low loa travels under the ikai « 
the rate of 1 mch a mirmic 


Tke \talana Story 

The mabm storv is too long and detailed to be related m foB, and tt l», 
CDoreoi CT famifiar to manr but there are «natn points I would Ehc to nai* 
clear The first u that McsScrc waa totaDr unaware of Livri-cva ifiscoverr 
ot the crescent in till at least some otne after thcwjh 

l'^S4 onward* we find him engaged frrwn time to time tn * 1* 

the Ba d/ui whwh had been docribed and widely adiertaed fa 

To\tM^*j-Cflii>aiJ ‘while a belief in it had uken root as the rewhed 
bi CL*BOVt and MABan vi\ i.+ Howe%eT be appears to have seen the fBftnettt” 
bodie* of Mmii, which he subsenueotK realued roust hue been lubwura 
erescenu He alwa\-* e\pbined to me that LimuiS had the good fottnne » 
halt caught the panuite m the act of c\fiigenxi»on and thus realired that the 
objcCTwasalne whnh wa luckv for the Frencbmafi but unfackv for 
and led him to remarV. Had I but had the hick of LiVt*o< nhat a suel* 
I ought base been He was uiiluenced b« what seemed to fam the 
connection of malaru with sugnant water to that la wt find fam engs?^ 
on what Dsrwin lUMrticd as fool npenmenis in ettemptmj to gT^ 
something from mabt-ial blood meubated in stcnlized marsh traJer 
subsequenth admjnutcnng the brew to rohinieer* — sotoewhat on the saice 
imes ibai he ubKquenth utgred Rocs to undertake in India with 
impregnated M.ateT Mrcath he was erpenmenting with dyes sod, m the ^ 
of a qmnine famine m Hongkong had praaenbed inclhTleoc bhie ui 
quartan maiana nuh apparent nicress as he recorded m fas Ehsre ^ 
eipenence gave nse to sn idea, whtcb he subaeqoentlv frequeotlr 
to \rTTAtx, that selective affiiurc of a particular the for *n\ partico 

Tcitiujsi.Cinimxj (iW) Re^imcrmi do Latca. Rocaa. 
f Ccaerct snd MvjKTdivjvTv fI*S|>. ■bxi^, f Bj^maunt f%armr^ 

I Reas, Ro'uus ilfCSl Vrmm p 15d 
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pmate mght be ttken to indicate possible therapeutic action In this 
tfirection recent crentt appear to have proved that this h}*pothe8ia was not 
<jQitc so fantastic as it at first appeared- But early m the nuieties he was able 
to recogrurc the malana parasite and colour it bj a stain he had compounded 
— borai methylene blue — a combination which rendered the dye polychrome 
md showed up the parasites m ^'a^ou8 shades of purple and blue Henceforward 
It came to be known as hlanson s stain and it should be considered as the 
pfccursor of the modem Lfishman stain Manson s stain is still used on the 

Contment, and I found it m the laboratory at \axareth in 1918 after its 
encuation by the Germans during -Xj-LEJ^bi s dn\e to Megiddo Using this ^ 
•tim with carbol fuchsm as a counter-stain» Maxbov was the first to obtain 
Accurate figures of the flagellated body For studying the phenomenon he 
denied extremely mgenious damp chambers constructed out of blotting paper 
>nd he would sit up all night observing the act of cxflagellation and pondenng 
OQ Its significance- This practice he continued long after the solution of the 
*^i*bna problem had been obtamed He decisively disposed of the dying 
theory which had been suggested by Koch and others and n-as coaimccd 
thit ciflagelUuon represented a stage of the life hisiorv of the malaria parasite 
*w»ide the human body At this penod he correspwndcd a great d<^ with 
Lord Lister who was inclined to draw comparisons between eiflagellation 
®f the crescent and the production of flagellated spore* which constitutes a 
m the developnient of raycetoioa to which Lister had paid some attention- 
Then on the analogy of the development of filana Manson formulated the 
®o»<luito-malana hypothesw which he logicallv enunaated m 1894 This led 
to hi meeting with Ross and his constant exhortation to his pupil to follow up 
th flagetlupf which formed the mainstay of his theory So convinced was 
Man-bon of the soundness of this hypothesis that he applied to the Royal 
^ety for the modest sum of £360 to enable him to proceed to Bntish Guiana 
to work out his basic idea, but unfortunately this request was not granted- He 
I poor man at that time with the education of five children on his hand* 
*nd could not afford to leave his practice m London- From 1895 to 1898 he 
®^*tiined stimulated and counselled Ross in India m his histone quest m 
* wne* of letters the like of which have seldom been seen or equalled m 
*^^ce- From their study we can assess the dominating part Manson played 
^ ^'^tual elucidation of the malana problem by Sir Ronald Ross, These 
TTcre genuinely acknowledged by Ross a* a noble sene* such as few 
^ have received and at the end of a paper m 1S9S* he wrote These 
^^*«TiUon« prove the mosquito theory of malana as expounded by Dr 
Patrick Manson and m conclusion 1 should add that I have constantly 
the benefit of his advice during the enquiry His brilliant mduction 
>ccurately indicated the true line of research that it ha* been my part merely 
^ follow lu direction and m hi* Nobcllccture Ross said The fundamental 

*Ross, It (1698) Ind . med Gus ^ Dec. 451 
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part of NL^sion s >>Npotht*» Tr*i the dote «nd po^Acrful n^roent to tie tSm 
thtt the motile filament* *nd the parent celt* from nhich th^ •pnog total 
be meant to infect the moiqmio in *on>e manner TTi» «** more tlaa * 
h\poibet!« >c n*> a great and inumlnating induction. It gave the required 
chie to further research and nithout it ! am connneed that the toaim* 
problem vrould not hat-e been toKed «t all and ere *hotild *611 be cogrgtd o * 
labonoui »earch for the para*ite* in water and in air • 

But there u one point to which aome few line* rauat be deroted. Tta 
tm* the question of bird rruUna br which, ** i* »cU known, RoJ* hrooghi 
a hi* researchc* to a luccewful conchmon. M.vcwv nbo hid already aoefad 
nith Pfeteruome in I ondon uryed Ra«s to work with birdsf *• 
to handle and control than men. Thta led Rosa to remark What an a** I 
have been not to folkiu \our advice before and work with bird* + *1^ fia6 
verification of the c\ eJe of homan roaUm fcn AftopMn wtonhptnfis wi* effected 
bv Ga.\a*i and Bi-G-xAiti m MAN*ot wu fulhr aware thu ai be mat- 

tamed moat fnendh rebtwrt* with these Italian acientiat* through the tgeacT 
of Dr £D\tos*Tcrs Ciivaia m Rome. 

A Trypamoiome SUity 

Ma.tvs't had never vmted Central Afnca danng hi* piefeuvocal career 
but neeerthelc** he pbyed an active part is the ehictdation of trepanoaoxnajav 
He had made ohaervitioo* on the rai tr^-pariowiDe — Tryp 4 KotmM /rtw— ifl 
bis muck room a* he called hii workroom is bi» bouse, 21 Queen 
Street, m 1892-1863 In 1896 we find turn wnuag to Datid Baita in ZidolaiM 
urging him to look for ttua trpe ^ orgamsm lo ether animal* as fee wti 
convinced that it would ev'entualh be found In non and I hare nil! m 
poaaeaatoo ■ repK from BatJCS ickBcnrledging with gratitude In* idri« ® 
liu* pomt 

There ts one anecdote which must be rebted although Ms.'tlON 
never recorded it m prmt One dav in 1897 he caatmoed a Colocaal Offi« 
patient from \\ctt Afnc*. oho had an enlarged apleen and an unrvpiuD™ 
ferer A* wa* hi* invariable cuatom, he made a drj as wcU ai a wet film 
hi* blood and bid them aside till he bad Itjaore after dmner to esamine them 
nucroicopicallv It ao happened that Dr L. \\ Saii»o.s wa* with 
the time ■nhen a ams)! ob)ect with an undulating tiwvetoent flitted tew** 
microscopical field Thev both aaw it clearl) but search thnwgh the 
drv film failed to reveal anvlhing abnormaL Still they were both 
elated, being convinced tliat thev had *een a new human paiaMte 
forthwith rcjoKcd to obain motr specunena of blood. But the paocot 

Hm*, R. (19t»5) \<*d Pure Em*t " Reawrabw on Malwl*." J *' 
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pme long ago and where were thev to find him ’ Manson who well knew 
tbe babiu of Colonial officiali, suggested the Sports Chib m St James s Square 
a the most hkdj So hailing a hansom csb the% sped on their waj It was 
QCTff past 9 pm. and the porter directed them to the smoking room, where 
thcT found thetr patient apparentlj asleep in the comer It was soon apparent 
that he bad dined not wisely, but loo \«I! Manson cautiously approached 
ham and withdrew the formidable needle he l^pt m the lapel of his coat 
The prospectn-e victim opened one resentful c)c and jumpmg to his feet, 
hnuhed AIakeon to one side and dashed out of the room and that was the 
hit they saw of him. Had it not been for this misfortune he might well have 
had the honour of bemg the first to discoxTr the human trypanosome. 

The Sprue Story 

Sprue was first accurateU described by MtNSO't in 1880 and at the same 
j tt»e mdepcndcntl) by Van der Burg Those who have read the original 
®Mt admowledge that still remams the most convmcmg and 

*cairate description of this tnystenous disease His pun which is inscribed 
one of the pages of bis Diary that the word sprue may exentually come 
lo be regarded as the pan participle of the % erb to spree has become histone 
It wu his custom to feed his patients with Uver soup in addition to the classic 
treatment of which he was the chief exponent although he casually 
It m Tropxail Diseases he nc\-«r published any paper on thu subject 
^stated the reasons upon which his bclicfe were foundetL We do know that 
I be dem-ed his hver treatment from the Chmeae and it came about in something 
^ this In 18S7 he had to leave Hongkong for a period of two months on a 
to Li Hung-Chang who was suffering from a sublingual abscess. He 
*n behind a lady patient with a severe anaemia which had proxxd refractory 
^ iron and arsenic — the drugs most in >'Oguc at that time — as she undoubtedly 
have been a victim of pernicious anaemia On his return to Hongkong 
^ greeted by his former paticni who with rosy checks and red bps, 
the appearance of robust health She explained that during his 
havmg tned Western medicme in x-am she had consulted the local 
JOM doctor who had restored her to health b> some piUs the 
Stents of which she was quite ignorant Manson thereupon resolved to 
’“fcst the secret from the native practitioner and with this object m new 
him at a Chinese dinner party but all hia blandishments were at first 
^ At last, as the guests were dispciBrog he blew the gaff by eiphinmg 
the capsules contained the dned liver of a dead crow From that tunc 
'*"*ards m Manson b pharmacopoeia and thus, quite un- 

he anuapated to some extent the epoch making discoveries of 
and Murpht m 1926 
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Cnttasms 

\o account of the Manaon aaga could be complete nitbout at temf ta n 
to an»Ttr entiaams which have been made about ctrtam aapecta of ha wodu 
It ii Mid for Instance that he tkc\tr really logically worked out the mrtaiuiw 
phota of the hlana in the mosqmto that he left off just before the vtok ns 
completed and that he failed to grasp the true significance of thctransfcreDceof 
the parasite from one man to another that he failed to trace the filini to 
the proboscia. Although an able and appreciative reviewer In the Frtrnaann 
of 18S3 (postibl) Cobsold) had suggested that the full-grown bml fihme 
were deposited by the mosquito m the art o/* btling yet Majoon ignored tha 
advice and did not accept it oil It had been demonstrated by Dr G 
CARiiiCHVTL Low twTD ycsrs after Rosa had worked out the full Dfc-lustory cf 
the maUna piraailc in the mosquito He had persuted in hu yicwi that the 
infected mosquitoes fell into water and that the disease was transmitted by 
this medium- The explanation to me aeema to he hi the complete bek of 
knowledge of the life-span and habits of mosquitoes at the time 
at work in Amoy in 1877 when nothing much was known of these faisectt 
No work of any importarvce exisicd- It was thought tint, like the mayfly 
their Ufe w as ephtroeril and that it waa impoaaible to keep them or breed theta 
in capuntT We do know that attempted at nnous omei to obtam 

•orrte litcnture on these msects and wrote to the auihonnes at the Bntah 
■Museum for Information on this point After a lap« of 6 lucmths be rtetsted 
a replv to the effect that no such book enated, but they could supply him wtth 
one on the anatomy of the cock r oach if that would suffice 1 

Many too have failed to appreciate his attitude of mind m the 
hostile ennasm which was rrfe at the time of Rots s great discoTcry He 
resolutely refused to reply or to justify himself and maintained a stony 
MTiat I have done, I hti-e done, he said, I look forward and oerer k« 
back- This was a nidile attitude of miod, a lofty attitude which brushed sink 
enddsm. He did not stoop to recnminationi and he was never beard to 
depreaate those who somewhat unjustly (it appeared) had attacked him. 

It is Mid that be failed becauaeihe was not a trained aoologiat 
a medical man dabbling In the realma of zoology uhkh he had no r gfat to 
enter But it must be admitted that, aoologrst or no xoologtst, he Insogstou 
trains of thought which few aarc the great roasters such as DvatviN Hcitn’ 
and Waixace have ever been able to inspire- 

PfTtOBmbt} 

In figure Manson waa more than average height, broad, robust 
as befitted one who came of good Aberdeenshire stock and was raised 
those northern heather-coT cr e d hiUa. His face WM rubicund •* ^ 
rime wise and jonaL He had large luminous and exprtsaive eyes, an 
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together with his iiUcry hair, imparted a handsome appearance m fact, his 
aai such an impressnx figure that his presence was mstinctrvely sensed on 
a room. In speech clear and mcisnre, m manner kind and benign, it 
toOowed that his lectures were models of luaditj He was no pedant, but 
• very human human being To some his flond appearance suggested that 
oU spomng hunting squire (as Dr H B Guppy expressed it) rather than 
trot of a ptlefaced student engaged m soinng great medical problems, sickbed 
ott with the pale cast of thought He was fond of sport m youth he had 
■ good cricketer he was an exceptionally fine shot. It is said that on 
«e occasion when he was eighteen, he lookout forty cartridges returning with 
nine partndges and one unspent cartridge He was an unusually keen 
nsnennan, a devoted disciple of Isaak Walton, These traits, mhented from 
T°nth, he mamtamed into old age so that he spent his yean of retirement 
his favourite sports His one disabtht} was gout, from which he 
pStoi to suffer m 1886 (at 43 jeari of age) and which crippled him entirely 
nr we^ sometimes for months, so that it was a constant source of wonder- 
to^t how in spite of tbs handicap he managed to get through such a 
pendous amount of work. Though normally of even temperament, these 
and painful attacks rendered bm at timw a httle imuble but 
^^ghoirt, his scientific enthusiasm showed no signs of flagging He had 
deaded that dietetic precautions were of no aiaiJ in bs particular 
^^^P*** occurred ui spite of what he ate or drank One day se\xrtl years 
his death an old patient of bs consulted me and after relating in detail 
symptoms asked my opuuon. Well, I said I thmlr you 
^ ve the gout. That is true, he answered for your father m law 
exactly of the same opmion he prescribed some mixture, but handed 
Sir P list of dietetic and alcobobc restrictions. Thank you 

to stnek, the patient repUed, I will ccrtainl} do what you direct, but 
^ been a tnfle hard on me and. he added, you do not look \ery well 
tbs morning Sir Patrick, He had a flushed face and was sitting 
j bis chair with bs right foot swathed m cotton wool propped up on 
^tuir No Manson answered, you arc quite nght, I am indeed far 
^ ^ ® most damnable attack of the gout, but (with a somewhat 

wink) that docs not prevent mr from drinking my glass of port every 
Even when so cnppled, and bs hands to shaky that he could hardly 
^ P a rod, nothing could ditsuade him from fishing bs faioilntc loughs TUI 
60 he traveUed yearly to bs natiix Highlands m pursuit of grouse 
^ “ck game, and once when severely mcapaatited m Ireland m 1909 
^ wheeled to the edge of the moor m an mi.’ahd chair A pack of doubly 
Insh grouse was d riv e n over bs bead, and, with unerring aim, he picked 
* nght and left and these I believe, were the last shots he ever fired. 

Ianson was fond of tmmsls and flowers He was a good gardener and 
*0 happj at when pottenng about with bs roses. He was also a good 
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c»rpentcf compkttly at h&me at hu bench. It waa natnnj dot cltflilrtn 
should be aimcted to turn as be vrat to them, and many hoars nere ipmUj 
spent with ha grandion in his boat on some Insh kwgh pomting oot jeoh^icd 
features wild floTers, birds and eren formations of rtxi and doudi. Oe tB 
these he had something of micrrst to impart 

On one occasion, on being ashed to cxplam the nature of ram be (ire an 
extempore lecture on rapour tension and other tevhnicaGties of t utt m iolep 
(for It should be remembered that be once bad fats oun raeteorologaaJ ststusi 
m Amor) nheo be Tvts interrupted by his grandson uho tiiibed to hww 
nhr rt could not ram m a rereixc direcitoo ' To n hich, foe once, he filled to 
proiide an adequate answer 

an after-dinner ipeaier he was excellent He usually adopted tfer 
most correct Ettgiah accent but tf the oocasioo demaoded, he cmld hpse 
into broad Scots, his language being well ftaroured with Atttc saft 

It IS said that sometimes at public dinncn he was coosohed by higb- 
pbeed ladies rcgirdmg tbem digestion and that his mranabJe rejJy 
was If I acre suffering Gkc jtm I should take a large dose of castor ofl." 
On occasion he could exhibit a oierrj wiL On the turnmgofa ptrasecreaiphssa 
on ■ word be was a pastmaater as the folknruog sloty shows CblW lOto 
consultation in the North of Engbnd to the siik bed of a nelhhjown peef 
amred there after a long p?ume) from London and made the dtagnosu of 
typhoid fever which had not so far been suggested, bot wbeh ahituattiy 
pnn-ed to be correct Although it came to fats knowledge that f«if 
doctors bad been ealied m and had each been p»d a fee he fcanid that fa* fa*d 
been neglected and his accoaot was never settled. At length he recerred £re® 
the lady of the bouse a small volume of \ers< as ha recompense with the 
inscnpnoa To one ?\-ho succeeded where others foled," which be deftly 
coorerted to ” orte who failed where others had succeeded- ^ 

There was a time when he was publicly mcknamed hlostputo Mimofl. 
and cartoons appeared in the evening p*p«s of ha transformaticin mto soc* 
ipeots of anopheles One eveniog whiiit walking down St James* Street 
three nell-knowB physuruos appeared at the door of ibetr club On 
his striking figure at^hog past one enqoued who he might be. The rrj^ 
ws* Mosquito Minsoo and pointing to hu foxebead nrsmoaicd tist oe 
was somewhat odd. Maxsow se nsmg this, turned round and rcaprocaied^ 
gesture Eveots proved that he was oot quite so mentally deranged as tfarr 
had mamuated. 

Mx-vaav uai a great admirer of the Onneae He knew somethtog of 
language and was familiar with thor enstom*. A Chmamsn could ars^ 
ccant on ha sympathy la hi* fater years, when sarong bi» wards, * 
of recognition alwayi appeared when he apotted an Onental patreni 
ha bed*. Sidbng up to >>im, he would murmur word ncuse* into ^ ^ 
The Chinaman would ahake ha head — probahly he wai using jfa* 
diiJect— and would answer Ale no asvey—joo tpeakee Engfish." 
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Makson xcti a roaster of microscopic technique. He u-ould take great 
trooWe m arranging the condenser and lUuminatioa and he alvray* succeeded 
m procuring the t>e*t definition with the fine lenses he employed. But the 
microscope itself (an old Watson model) appeared to the casual observer a 
most nekety t&ir Nuttau. and other microscopiits of fame mvanably 
commented on this and wondered how he cicr managed to sec any'thing at 
dl urth such a pnmimT tool 

Of his precepts what better adnee could be gi>’en to any young man than 
dtese fines he wrote m m) notebook in 1900 Never refuse to sec what you 
do not want to sec or ivhat might go against jour own chenshed hypotheses 
w agimit the \ncwi of authormes These arc just the dues to follow up, as 
B iho and cmphaacallj so, the thmg you bax-c never seen or heard of before. 
The thmg j^ou cannot get a pigeon hole for is the finger-poml showing the way 
to ducovery ’ 

To quote the stirring bncs of Makson s obituary notice m Thi Times 
He founded and mtpued the great band of British workers by whose efforts 
die tropics have been made safe for the white roan. Tnumphs ow a whole 
Qtegoty of doeascs have proceeded naturally from his teaching How great 
fiat service was this generation is probably incapable adequatel) of judging 
^ our children i children may understand the foil significance of hu labours 

whatever betide, will stand as a memonal for all tune, a gift to humanity, 
«« value of which must mcrease from generation to generation. 

It tt not too much to hope that as a tribute to this great man this 
may consider at some time m the future the csiabhsbment of a 
Scholarship as expressed in a last document be penned almoat with 
” dymg breath 


OTHER TRIBLTES TO \UNSO\ S LIFE AND MORK 

Dr 0 Carmichael Low Sir f^KiUP Manson Ba«r, m his excellent 
T°^***’ hu gi\ en us many details of Mansos s life and discovenes in 
^ Fit But It « not necessary therefore for me to go- into these agam 
it to aav that it u a marvellous bislor> a young man going out to a 
country with no prcMous teaching of the diseases he would be likely to 
^ With. Manj times m after life he confided to me how much he would 
^ islued a course on tropical medianc before going to the East, what hours 
and labour it would ha\e saved him and how much more work he 
tccomphshed Yet— and this is where the stroke of genius comes 
overcame all difficulties, mastered the subject by himself without anv 
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teaching >nd bj hi> ^Kortnca laid the foundaUan of modero tropicti mcdionf- 
The long trdjoiu hour* >jwnt m ttudlx »od re*«»reh by bnruetf in Chba rm 
nerer forgotten ts wt *^n itc when he returned to England Tfaerc «nt 
no fpecuUittj out there to appeal to end *o he bad hinnclf to «ct m pfajwcaa, 
surgeon and gynaecokigiit and in ail these branches he shored £^-atr 
abibtr With so much tn band tt ts rroaderfui that he was able to do s cKn afic 
research work and make the dtscov-cnes tn parasitology that he d>d. 

He came home m 18^ with the lotentnin of retuing, but the IjO m th« 
Chinese dollar {a fortunate circumstiDC* it turned out to be) codq*IW 
him to do further medical work, so he came to London in 1890 and ses^ *t 
21 Queen Anne Street and began prscuce again. In 1892 he wu tppauted 
to the staff of the Seamens Hospittl at Greenwich and in 1994 be started 
Icctunng and garmg inatruction in tropical diseases m London. Not bug 
iftcmarda in July 1897 he was appointed Medical Admcr to the Colcetal 
Office as sacceasw to Sir Ciuiafs Gage BftoiVN and tbb fortunate ippomtiaefl 
gtt-e him the great chance of his life bv bnnging him mto inumate contact 
\Mth Mr JosTEm CruxtBEitAtN 

InNorerober 1899 IfirsimetMAXSON I had juKcomehotne&om'l’ioMa 
and, armed with an mtroduction from Professor Rosorr Mcit, of GUsgos 
Icalkdat21 Queen Anoe Street. The mabns! problem had just been SEdW, 
but ftlanaais stitt remained. After • talk it was deoded tbit I shcsild take tbs 
up and should wock oo fibrtated mosquitoes which the younger Bu<c*fleT 
had sent to MjcrxEt from Atutrsha. After maatenDg the Dtentore of w 
subject and getting up sli that was known about mosquitoes. I wt«ld tfae a ^ 
10 the newly opened School of Tropical Mediaoe at the Royal Albert Do<» 
and work there. 

In my Presidential Address to the Societv of Trrpical ■\Ieda3J>e » 
November 1929 I dealt fuHy with the foundation of the Loodoa Scfac* 
Tropical Medicme a netv departure which, ts Sir Pmur sail, set the seal <» 
MA^caox s fame I thill not go into/uU details again here but shall jost mtat^ 
the tahent pemu I hart alreadv said Majocts had begun Icctonat ^ 
gmng mstrudioei tti troptcai dtsesses in 1994 and as tune went on b< 
more and more the necessiti that medics] men, outiide the Annr sod 
Medical Service should base specul teaching before proceedrag »b 
Chaiiberlaih was at once struck with the idea, circuianscd die 
of the Cobaics and wrote to the Board of Management of the Seamen s 
SoatCy about the matter and the latter acceded to his request 
sbouid be located at the Albert Dock Hospital m the East-cod 
I^Iaxsok had his vfty therefore, but it mC artoaiish the 
to hear that tbere w** oppootion of a moat hostile kmd to the ^ 

Fortunately a strong man was in power and CHAMiiaLAtN 
objeokma, stated that he had complete confidence In 
umsted oo carrymg the matter through. At the same tune throogh the 
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of Alfked Jovis and Rubert Boyce, the Lixerpool School was founded. 
Soccess attended both Schools, and other nations soon followed the lead of 
England by establishing similar institutions. Time wiU not permit roe to 
folijw up the history of the Schools further the old London School of Tropical 
Medicine ultimately became incorporated with the London School of Hygiene 
snd Tropical Medicine and is stiU thrmng as ts also the Luerpool SchooL 
I was abroad from 1901 to the end of 1902 and then succeeded Daniels 
ti Superintendent of the School where of course I came mto close contact with 
Sir Patrick. The School was his child and he was devoted to it. Though often 
phyrcallj unfit, he never liked mtssing his bi-weekly visits to the Hospital, 
tnd many times made the Jong ;ourncy to the Albert Docks when be should 
rcaDy hare been m bed After a lecture the wards of the Hospital were visited 
tnd clmical mstniction gnen These visits were eagerly looked forward to 
by the students and staff and as the Hospital and School were adjoining no 
tune was wasted m travelling There was accommodation for a few students 
to hre m and the proximit> of the two buildmgs allow’cd of nightly visits for 
ttudying interesting cases and takmg night bloods Sir Pathick was an accurate 
tnd pains takmg physiaan sympathetic and kmdiy to his paUents and an 
acellent diagnostician Many were the interesting cases gone into with him. 
The buildings small at first, quickly expanded, and the Hospital wu enlarged 
by the addition of two np-to-date wards For the members of the staff tnd 
TOOflgtr workers Manson considered that it was essential that they shonld 
go ibroad and win thar spurs and so man) expeditions were itwa)*! on foot 
MW the malarial problem had been solved he thought a practical demonstra- 
Oon would help so he devised the Roman Csmpagna expedition. Sambon 
*od I in 1901 lived m a mosqinto-proof bouse throughout the malanal season 
^thout any bad effects and we sent infected mosquitoes back to England 
'^bich gave malaria to two volunteers. After some 5 years it was felt that the 
of teaching the different subjects was too much for one man so Depart- 
nitnti of Helminthology and Protozoology were founded Dr Leiper was 
*Ppointed in January 1905 and Dr Wenton later m the same year 

In 1907 following a suggestion onginsUy made by Sir James Cantlie, 
Society of Tropical Medicine and Hygiene was founded and Sir Patrick 
^ of course elected as first President. For those speciallj mterested, the 
butory of the foundation will be found m the Transactions • The Sc^ety 
^ ■ success from the beginning and has never looked back at any time of its 
^STccr 

It met for ) can at the rooms of the Medical Society of London m Chandos 
Street, but it was felt that it should have a house of tu own and the buUdmg 
^ sre DOW Sitting m was acquired m 1931 and formally opened by the Phjnce 
W Wauj on 17th March 1932. In honour of Sir Patrick Manson and 
Perpetuate his illustrious memory it was named Manson House. 

G CAmncHAiu (1928) Trma R. Soc tnp 2i (2) pp 197-202. 
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I h*re m*ny pcrtonii rcmmitoence* of Sic Patwck, from the Ettlc It bc r ta uy 
in the top ttonr of 21 Queen Anne Street to the Tropical lloipital and School 
tt the doci», then to hi* retirement up to ha licailu In the old day* I efwa 
stood by m ha attaclu of gout and ^d nany argumena with hrm on the 
effect of diet and cspecuHf port mne but be just laughed and «3id “ Ixnr 
I don t bcGc%-c they any^dng to do mlK it,** In these day* So* PATltOt 
and Lady Maksov a house at ChalTont St. GBea, where they spent weti-etsd* 
and where 1 often wenL He ana a akilied carpenter and spent nmeh of ta 
time after he betatne cnppled mth ha gout in woriung at different thing* 
which required tudi skill hu garden was aho a sonrcc of pleasure to bm. 
The enppEng put an end to walking, but m Ireland the hshtng. of whacb be 
was 1 cry fond, couJd be done by boat, and many tusea I took part in expedhloos 
Oft the lakes wrth him. Well do I remember the dsry when a big salmoc beoic 
t>sav from ha line, ha dlaappointinenl, and the gradual nse in tie 
ettjtnated me whi ch went oo for aerenl days after One day the fanacr sod 
to me Tou ahould lae a fiy called the F»ety Brown," ao I Bad yoo unjirt 
bnng me some the neat thne you go to Gah^ He did ao and I told Sir 
Patwck. He laughed and said he did not behere tn specad flks, but I ococed 
that he took one with tnm the next tnt^ be went out a^ would yon befiere rt, 
caught three salmcn with ic 

1 often went io tee him dunng the l«t wv and afiet it, and a forougb* 
before ha death on 9ih Apnl, IW2, found hfan plantoog a new FDanarf* 
espedrtjon ro the Pacific. 

\ea Maxio^ was a genius and Hsd a wonderful brain, and it U 
thsr be ahould Cate ha pbee with Liana, PASTOra and Kocu the great roCB 
of medicme, as pictured m Tit Tma of Monday 21it March, 1932. Off 
Sociesy will per p etu ste hu name to sO time and Six PamPi saggotK® that 
as s further mhute to this great nun the Soacty may at some time m the fonnr 
consider the estahluhmetrt of a Minaon Scholanbip u an cxcclletit one. He 
spoke to iDc about this some little time before hu death. It was a sad morneert 
for me to shake hu hand for the last time after knowing him so long and so 
mtntutely Jltfmresraf tm fiacr 


Dr H H HaittcbeD Mr Piesidejct During Sir Patucx 
last year (1910 to 191 J) of tenure of office as Phytman to the ABxrt Do“ 
Hospital to mhrcii lu» School of Tropical Medicine was then linked and n 
fact contiguous, I had the pmikge of being hu House PhysKianL Sir 
has told us about Maxso a genms and the great quahue* shown m scsiw » 
hu rnmd and heart. I am conscious that I am qtalificd to speak of 
Only on a humbler plane and though latening to 8ir Puiur has brought 
up m my mind ^^nd and happy meioones of ray Hhistnous chief. I 
It u beyond my p o we r s to portray m words more than the mere acowao^ 
of MA^ctaV* personality and ways, which won the loyalty and sffectwo 
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«<i inapwed the mind and actions of the )oung medical men whom he 
Ttkom^ and taught at his hospital and hi 5 schooL Sir Patrick was 
dnyt considerate to me and both at hospital and at those highly prized 
«cutons of his and Ladt Mansov'b hotpitaliu at their home m Queen Anne 
Street, I received much kindnew and encouragement from both — and all 
arth a very charming mformaht> and dtgmty 

Sit Patrick wa» g rea t m mind and great in bod> In those dava he was 
ttTKicn in body and it was obNnously often painful for him to walk — ^yct he 
htrdly ertr missed his hospital visit and never his achool lecture He came 
<ioira to hospital by car with drawn blmds — drawn not because of the 
®«ttnctive streets he must pass through but because he smoked his pipe on 
tke irty--and it was not the thing in those more formal days for Eldcrmen 
to be seen smoking pipes m pubhc place* Soroenmes when the car halted 
tn the hospital yard ila blinds stayed drawn and its doors stayed shut — the 
PT>e was not finished When he dmc the blind up you could go forward and 
help him alight. With the aid of a stick he would hobble from bed to bed, 
w be wheeled m a chair He alwav* seemed eager m good form and 
coding— hit black eyes bright, kindly and at tunes pienang enough. The 
*^gth and IwcUncss of mind gained it seemed from the infirnuty of 
<he great body and the greater romd Sir Patwck looked and waa 
and wise. Hi* talk at the bedside was mostly grave end kindly though 
salted with a pleasant astringent humour Hts shaky bands shaking 
^ that for many years did not prevent his percussing a chest for Eie did 
well by a sharp flidt of the forefinger off the mid which compelled 
^ back of the forefinger to sharp impact on the chest wall — his phyucal 
could not dismay him His pr efere nce for his Chinese patients was 
^^®*ked and openly t\owed, Hts face ht up with pleasure at the sight of them 
l^he spproa^ed them with queer not*es which he, Manso^ said was Chinese 
* sIwtTt polite Chinese patient* smiled and bowed m response but reverted 
^tolerant and courteous silence, and it must be said they never tried thetr 
Muatae on'fest 


I think Manscts shone at his best m the diagnosis and treatment of liver 
7*^** and m the management of his sprue cases. In those we had alrrajs 
or four hver abscess case* with us There was never any hunchnonsense 
7^ hi* diagnosis of liver abscess He said the secret was alwav* to think 
and he used to track down step by step and bit by bit the evidence, pre- 
•^tiunsmly climctl tnd bedside which led him to the diagnosis, to be proved 
soon after at aspiration of hver 

«Un»on would tell us who listened to him, that we ought to adventure 
should not bother too much about what m anj case was far 
should cast our bread on the waters that it might come back to u* 
increase after man) day* 

* temeraber it was a happiness to have worked for him and with him 
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One of the Foundwi of the Ltrerpoot School, Str Rciorr Borct, mrott 
of tboic mho folkwrtiJ tfter Makson** the New Conquaudore* of drtTrt?** 

I rcniure to «dd end truthfufly 1 tm *urc th*t MAMOJtwM tbrir Cotnnct. 

Uent Colonel 8 P J»iq« Tha u * gteat occMon it u in ocanoe 
on ^htch ire lie greiUy honour^ »n bonounng the memory cf • great nnas 
— the fubcT of tropical njedwrine Sir Pmup m h» vtay mtereiting iddrtB 
•poke of the mspirition enccuagement ind practical help which Su PaTiiOC 
Manjon gave to younger men m the tropica who had dcoded, for one rtaa* 
Or another to renounce the finAftCiil »nd oAcr attractitmi of a practmaj doctot'i 
life m favour of a career of tacdical rei ea rch — a career which »ora< of o* *ho 
are here liui aftrmoern know only too well often wind* uphill all the *iy 
It ia becauae daring my early life in India. I wai one of thoae young men a ho® 
Sir Patrick encouraged and guided that I vmh today to acknowledge taj 
wdebtedneia to hitn and to eiprasa toy profound admiration of all be ••td od 
did. In tha conoectian I w« glad that Sir PiULiy recorded m hu addrea* oct 
of the many tnbotea that Sir Rokau> Rom paid to Sir PiTwac'i twpffit*®* 
encooragetaent and guidance — I mean the trihate in ahich Rosj and that tie 
many lettera which Ma:<*<j!< aeot to hun b e t w een 1895 and J®8 irtre a oeh* 
lenei uneqtuQed m teicniific Uteratuit and wch u few nm bad had tie 
good fortune to receive. A* regard* roy*el/ Sir Patwci began to eoewfi*S« 
and to help toe drat in 1800 I had wnnen to him from Trrraociwe fa Sewthem 
India to teD him of my work on moequitoea and filanaaii, but 1 did ot* 
much hope or especuuon that he would have time or mcluiatjoe to reply 
1 had never met up to that time ao I did not know what I karoe d hm 
namely that be wa* perhap* the nxwt generooa and unaelfiah rraearch 
the world of Science had ever aeen. The reply I recaved marked a t nras^ 
pomt m my career becauae from that moment i dmded to devote nirae« 
henceforth to medical reaearch alone. 

\bout a j-ear later 1 recerred another proof of Su" PAT»tac*l great 
to tvorkeri in far distant lands when 1 read id the Bntuk Me£c^ 
for the 1st Bepteinber 1900 what be had aaid at the Bn&ah Medrcal 
about my obiemitiona and thoae of Dr G C Low Nothing could have 
me greater encouragemetit than the knowledge that bo had stated 
that I ahared n it h Dr Low the merit tif hiring made an i mportant 
to tropical medicine It was oot until 7 ycara htter that I met Sir 
peraonally for the fim titoe, and that was when I got my first kare 
England. He tr«* then at tte icruth of ha fitne m X.ondoB but nothh^ 
exceed his kindness snd that of Lady Maniom to aD woiicra from Intbs ^ 
all part* of the Bntah Empire, Some may remembeT that it w*s *1®^, 
red-letter day to any of us when we hmebed at 21 Queen Ann* Street, 
went with So- Pat»jc* lo hu car to the Afi>en Dock Hoaratal fa order 
to ha bednde talks and lectures. \t the b^r«inmg of the prcicnt 
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CM of ihe subjects that interested Sir Patrick very much v.-zs the projected 
Ptamt Canal He used to tell me long before the canal was built, that India 
itould be cartful lest this canal might introduce jellow fc\tr into her seaports 
I bare always been glad that his view* on that danger were so firm, because the 
Indian Government were so impressed by them that in 1910 they were good 
though to send me round the world vm Panama to studv the endemic and 
epidemic areas of yellow fever on the spot. After I returned I had the pleasure 
rf meeting Sir Patrick and Lady Mansos m Ceylon amid the domestic 
•cenei of which Sir Philip has shown a picture Those and many later 
iMmones arc \ery precious and 1 feel that the pleasure one denves 
from them will be shared by many others, especially by those who happened 
^ be workmg in the tropics at the time when the saence of Protozoology was 
m Its early mfancy and when the saence of Medical Entomology was y et unborn. 

Professor Gordon King I count it an unusual pn\ilege to be able to be 
pr®*ent at this meeting and say a word on behalf of the medical profession 
m Hongkong I hstened with mterest to Sir Phiup 8 description of the early 
d*y» of Sir Patrick m Formosa Amoy and Hongkong and inadentally I should 
Eke to assure Sir Philip that the Chmese characters on the lener he showed 
tu were the right way up and the right way round I Sir Patrick left an mdeUble 
in Hongkong tus name is soil something of a legend m the colony 
Perhaps the roost permanent thmg he left was the Medical College which he 
^ instrumental in foundmg He and Sir James Cantlie m 18S6 founded 
^ Hongkong College of Medicine the first class consisted of six or eight 
®®mbcrt one of whom was the late Dr Shn \at Sen The mam emphasis 
^ placed on climcal work, and the ongmal teaching hospital soil survived m 
l&ll as the Ncthcrsole Hospital of the London Missionary Soaet\ In 1911 
Hongkong College of "Medianc expanded into a University with Faculties 
Medicme, \rts and Engineering and continued with incrcasmg prosperity 
to the Uroe of the outbreak of the Pacific war the present Ome one-half 
the student body from Hongkong is m Free China, whither the students 
“Migrated to c ar r y ' on their studies The firm of practiOoners that MA^tsoN 
founded still survi\ed in 1941 and the doyen of the profession m Hongkong 
Dr G D R- Black the semor member of the firm. When the war broke 
'"Jt he became a temporarv Colonel m the ILA.M C and was m charge of 
*n emergency hospital at Stanley one of the last pomti to resin m Hongkong 
Japanese, after ac\ ere fighting and many losses got to Sl Stephen s College 
Slinlcy early on Christmas morning Dr Black went to the door of the 
pomted to the Red Cross and said that only wounded men were 
The Japanese reply was to plunge a bayonet through his chesL Then 
^ bayoneted Captain Witney who stood beside him, and about fifty helpless 
bounded as they lay m their beds. Another though imnor tragedy of the 
was that the first Diploma course m Tropical Medicine m Hongkong was 
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fQtCTTOpted br the Bghting It prohabh if not knonn to auar rf tJsK 
t Hocgkong I>tpk(ina la Tropioil Mcdicmc and Hvptcoc ww mfuyonttd a 
1&4I I liunk I hATC the only •xDabo* of the cour»e to reach tha cmnttij m 
rav hJind. There were eighteen cmdidttes and the coor« wt* • 6 tn o a t b* 
one. but it wt* brought to in untimeh end by war nhen k»i thm hilf ewa- 
pkted, J miut not sor an) more except to expresa once agtm toy appreotooo 
of the opportunitv of «a\Tng a nord or two at this hirtonc meeting 

The PreildeBt Sir fUreld Seott I was gwng to aay a few wordi bat «ffi 
forbear as the Iwmr ts fate Th» o of course i \tT) nottbfc d*j for «*■ 
u aotkble for three reasons first of all, tt u the btrthd^ of Hu SUjettt tbi 
K isr our Pmox next tre are celebrating the centenary of the bnth rf 
Sir P'lTMCx \Ia?cso.x and Ustk we hare had the prmlege of Kstenmj to die 
Saga bi Sir Piiior Manion Bom, who », 1 suppose as widely known rortod 
the world as was h» father-tn Uar m ha dxv T^trt is nothing for me » aid 
to wKit wt hare all beard onlv this that Maxso’c has kft a roenwy 
enshnned and enthroned in the hearts of hia many pupiU for each “ 
there is so deatli. 


A number of fajitem slides were shown at the mcetiDg and there 
eihibiu of MAJdOv’i ongmal drawings and preparations dciwJi»^*^®* ^ 
chief saentific discoveries. Maxsert*! Diary was also on wew 
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COM3IUNICATIONS 


FURTHER PROGRESS IN THE CONTROL OF SLEEPING 
SICK_NESS IN NTGERIA. 


H ^L O LESTER, wuv, u*-c-r 

Dfptay Drrtctor SUtptnf SuknfU Srrvtcr Nifma 


Etrficr paper* (Lester, 1933 193S 1939) dcicnbcd the work of the 
Sleeping Sickness Semcc. Reasons \rere given for the adoption of 
turvey and mass treatment iptem and for the establishment of a control 
financed bj the Colonial Development Fund, for measures directed 
tsetae fly The present paper bring* these account* up to date 
the beginning of the war three out of the six treatment teams were 
Up to release staff for war service Late in 1940 the whole aemce 
* ™*U3tenance basis In apitc of thia, progress has been maintained 
mere haa been much general improvemenL Fortunatclj nearfv all new 
been aurveyed- The skeleton ataff remaining u-as able to cope with 
*^urvcyi which were urgentlj needed- More reliance had to be placed 
ttrt ettabhshment of sleeping si^nesa diapensane* a* permanent treatment 
For a tiroc development work in the sleeping sickness settlements 
up Ijiter b> redoubling thar efforts the limited staff ai-ailablc 
•bit to make further progress and m’cn to start work in new areaa. 

Before describing what has been done it would be as well to gnx a 
®®iption of the charactensuc* of the disease and its general distribution 
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CfuaxcTousnc* of thf DJmit 

In cirbcr \-ctni roedjtal ofBccr* toured the few iJetplng ©tiam tra» 
then kntnm to trat njch CB*ei n esired to come in to them roJunurfly It 
WM e**v to fit patient* into the ckuioi! picture of gimbien« ileeping ccioe*. 
Many complained of aleeplng »nd iHowed »lgn» of advanced oenwi 
duease Other* cotmog for tratment of other compUim* and found to have 
trypancttomuctt* without muidt un the wi) of «ytnptom* were thoo^ to U 
early case* 

Once maa* tunc) of the whole popubuon wa* aurted difficohte* trt» 
In moil area* the proportion of adranced nervou* case* wra* my itnaH. u*to2y 
le** than 2 per cent Onlv by careful qocatiomng could the majority of 
be made to admit to occaaional bout* of feyrr and headache. If they aw^dcom 
*t all, It would be of general weaknea*. Sign* t»f nervou* InTnlvemert wtar 
rare though up to 50 per cent of nidi mdd case* might abow onflor chioge* 
in the cerebroipmal fluid. - 

Some of the wont might have attended treatment centre* vwemta^ 
and other* might be nuaacd through people refuaJng to bring them in at 
time of the turetry At one Qrac aletping aictoea* ataff had to 
a widespread prejudice People bcheved that the diaease 
They only rec ogn ta ed tt m the aJeeping itage iad feared it greatly 
case* t\ere ihunned by all bat their immediate rtlamt* A* a . 

often Tvould hide their illne** if they could. Maiuog due aUowaoce fw 
fact-ora it wa* atiU difficult to make the aurrey finding* fit the clwcal 
It wa* imposaible to belieye that >e*r after jear the lonty team* alway* 
m a dumet in tune to catch the great majority of panenU w early c*»e*- ^ 
became dear that in raanv parta of the country tbeie early caie* 
real di*e*»e and that meat of them would never go on to the third 

There are great difference* in the du<a»e in different art**. « 
of Benue Pronnee fw instance, there are dutneta in which the dt **^*^ ^ 
to have a very low urulcnce There i* indirect tndcnce that 
natural reemerr may not be uncommon in tome of them. 
there may be a high proportion of nervoai* case*, and the dorad®® 
disease may be onK !2 to 18 montha. Changes in \trulcnce 
during the courme of an epidemic There have been instance* of • 
infection lupcnitiposcd on the mild form and of the mfld form 
a Tirulent epidemic had burned luelf out It la this element ^ ^ 

which make* it inadviuble to leave any large number of case* 
to obtain further mfonnabon about natural recm'cry In * tmW 
Province a 100 or so c**es arc being left untreated and are 
regular obaerration. The clinical finding* wUl be of great ^ J 

they can hardly be concluaive without laboratory confirmation m jj, 

blood culture* and animal tran*mia*Iona, whidi are impoasible at pm*^ 
that part cf the country 
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In tome distncts there was much depopulation and only repeated reaurrev* 
tad protective meaaurca m cce eded tn putting a stop to it. In the Ruhuba 
Jxea of Plateau Prmince people were »o ahv and luspiaou* that a 8ur\cj was 
unpouible for a nutnber of years. To try to breah down this prejudice a 
dupenssT) was cstabhshed. Many hundreds of patients came in for treatment 
but hardly any of them ivould attend long enough or regularly enough for 
curt. As a result large numbers of them died. 

It IS con>ciuent to divide cases into three types. 

(a) The commonest ts (he mdd form. The case is diagnosed by the 
presence of trypanosomes in enlarged cer\ical glands, or m blood. He often 
ba* a characteristic puffineas about the malar region of the face. It appears 
that after initial fever and headache the disease and his r esi s tan ce to it reach 
I state of equilibrium- He suffers from occasional attacks of headache and 
fever and frtun a certain amount of weakness. Such patients are below par 
®^otally and ph^'Sically and maj remain m this state for years. They usually 
b*ve a lowered resistance to other diseases In some of the more heavily 


infected locahtiea it is this mercased susccpubilit) to mtcmirrcnt disease, 
particularly bronchopoeumoius and dysentcncs that causes an abnormally 
high death-rate and cotvsequeni depopidatton. 

(A) The second type is much more rare. Toacaemia is the sahent feature 
Piheats may complain of headache, fever and weakness oedema of the limbs* 
IS oommoiL There is often considerable emaciation Progress of the disease 
®*y be rapid, untreated patients dymg m an attack of acute toxaemia with 
high fever, vomitmg, etc 

One sudi recently occurred in Kaduna m a European Catholic sister 
the Convent School The wntcr is indebted to Dr H B Lee for pernnaaon 
» quote the case The patient was 6rst seen after she had been grardy ill 
far 3 days with acute toxaemia- She had no definite hiMory of previous illness 
^^Ticn admitted to hospital she had a tempemture of 105 0 F She had large 
purpunc patches on her legs, and was vomiting continually She was 
*lrtad> very dehydrated- A massive trypanosome infection of the blood was 
at routmc examinatiort The first full dose of sntrypol brought the 
t«fipvriture down to normal and stopped the vomiUng She was given a f^l 
of treatment- All symptoms, including the rash, disappeared and ihe 
an uninterrupted recovery _ 

(r) The third IS the nervous type of case. The signs of progrwvc 
“^•olrement of the central nervous system am charactcnstic. The earing 
are often slight mvolunury movements of the hands and fingers copied 
^ tight unsteadiness and an alterauon m gait Pauenu complim of sleeping 
than tbr> should m the da> time Change, m nutnu^ 

maTb* «treme though a puffy obesity u not infrequent. Unl« 
0 ^ mtemurrent disease the p-tient reaches the chsractemtic sleeping 
V.o^g d^^of menul sbemu.on up to acute mams .« common 
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The proportion of patienu tiiffcruig /rocn thei« three type* 
greatly though ct-en. m the trwc tvalcnt epidetraci the mild type {•) »1«t» 
»«tQ» to be in the mijorjty 


DtftWBtmov 

The hiiiof) of •leepmg wdtne** in \igena due* back to the 
the tradm. In pm* of the Northern Prorince* there »rc cad to hm 
been » •ene* of •mall local epidermc* at internU of 15 year* or *o Heinly 
infected vUlagt* *oon fell a prey to their enemie*. Such people a* <fid larnTt 

were earned off as ibves by their atronger neighbour*. 

Pnor to Bni»h rule both Mtalim* and pagan* Heed in cotnpantrTC^ ay 
wiDed txrwTu and tiOage* for wfety The land dcae to their term* 
cTtetmTeJj Thu auffieed to keep back t»et*e Ooce the pre^ 
protection disappeared people movied out of the town* in *earch of owe 
land. Many of them now five m ftmaB •cattered hatnlet*. The 
land tbcT firm ta not aufficient to protect them from uctae fif ^ 
spread* nghl into their vill^e* during the ram* It »a thi* change m 
of the people which make* them more espeaed to the »tt*ck of 
together with the «pfead of infection b> morement of Urge mitnben « 

ID budding road* and radway* and later by improved trawport i 
'generaUr led to a great mcre**< m infection. ^ 

The correlation between the preaect area* of mfectwo and “’L „ 

comtnunwation, railway* road* and oumag area* b very «nkmg 
bek u confined to the central part of the country mchjdiog praaou^ 
whole of Zarta, Niger and Benue Prtmnee* and the •ooihcm pan* 

Kano Bauchi and PUteau Pnnoice*. It extend* m the form of a loogoc 
the nort^^-east, following the hoe of the nrtr* of the 

At the edge of tha bek the incidence » much more »pof»<^ 
patches of heavy infection are found in dutneta otberwue free. 
part* of the Nonhern ProMficc* area* which from their po«w”\ ^ 
itolatcd from contact with the rest of the coentry are aliU pr* 
infection m «pite of being heanlj infeated with tactse fij OjT?* 

In the Southern Pronnee* there are laoUted foci m earned 

ProvTOce* and m the Cameroona Some infection ha* recent^ infecoo® 

to the ife Ite»h* gold numnj irea* of Oyo Prormet Lrttk u 
u reported from the greater part of the aoulh. 

Method o* Co.nt*ol. ^ 

lo 1030 once .1 «M rettecd tlun ihc itjunmy tjatm of of 

failed t» check the ipread of the diacase, i start was ^ 

Africans to act a* microscoputa end to give treauaeot 
puUory »un-ey* and mass treatment waa started then and grtao*i 
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The onginal intention wTia to control sleeping sickness b\ examining the whole 
popnirtion of the infected areas once a year \ll old eases were to be kept 
ondcT regular obscnTition and a further course of treatraent given as required 
Thn IS the system in operation m the neighboanng French and Belgian 
ttmlones, \t the time of the wntcf** vuit to the Belgian Congo in 1939 
die cm was to gramme all the popiJation m sleeping sickness areas twice 
tycir Everv man, woman and child was examined for sleeping sickness and 
for t&Tioua signs of "jaw's Icprot) and sjphihs Suspects were examined for 
tsbercukws and all male* for gonorrhoea Massive registers had to be kept 
each village E\cr> householder had s bulk) passport on which his medical 
hatory was endorsed The reaults of all examinations of himself and hu 
were entered in the vrllage register and on his passport No one from 
I sleeping sickness area was allowed to remove out of his district without the 
pennunon of the local distnct officer On srnval at his destination he had 
to report to the new distnct officer and have his passport endorsed accordingly 
The survey work was done b) European agenU samtaxrn each with 
W or five naUve assisianls 'Fbese teams would examine about 300 people 
» day They were under the control of the local medical officer The sleeping 
**ckness cases found were treated at dispensaries and hospitals Each case 
't*a re-txarmned several times a jear and given further treatment if necessarj 
Treatment wu controlled by cerebrospinal fluid examination. Once the 
<«Tebrospinal fluid became normal the entenon of cure was that it ahquld 
so for four further half yearlj examinations 
The vmter had an opportunity of sceicg this system of operauon It 
'TM roost impressive It has many advantages medically But it nceda a very 
^ ttaff at one time 180 medical officers and 2S0 asents samtaxres were 
chicfij on this work In 1937 some 5 034 442 people were examined 
14^1 cases found. In addition 50,980 old cases were under control 
Jt soon became dear that the sleeping sickness areas m Nigcna are too 
for such a system to be practicable Infection rates of 5 to 25 per 
were general m most of the central parts of the Northern Provonces. 
The Musfims are great traders and traveUers m this countrj A passport 
System With similar rcstnctions would entail a complete change of hfe of much 
die population. To enforce it an army of offiaaU would be necessary 
'^Snher vnth a degree of compulsion foreign to Bntish ideas of colonial adminis- 
tmton. The special medical staff required woidd be greater than that available 
Praent for all general medical services The cost would be oqt of all proper- 
^ to the resources of the country 

, In new of the mildness of the disease in many areas such an, effort would 
be justified. This must be regarded purely as a question of public 
In areas where the disease is very virulent and the great majority of 
^ we UlceK to die in s short ome, without treatment, much compulsion 
‘^'ieontmued intentiv e treatment is essential In other areas once the incidence 
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ha* been reducnl to reuonibte linuta ajid adequate loTonnatkn obobed to 
pUn control it i« auifident to eatabliah permanent treatment centrea. Aoeod- 
ancea at theae are voluntary Local apot reaurveya can be earned oat froo 
them. Theae, together with the numbera of aJecping aickneta paaent* tttn uft ay 
roluntanly give an idea of what la going on In the diatnet In taott ircai 
where infection ratea haxt been reduced to the neighbourhood of 1 per cent 
the diaeaae haa i-ery littk effect on general mortality Pronding that popobnoa 
figurca are aatttfaaory that there are no aigna of any Jnereaae in the dueatt 
and that pe rm anent treatment faaCdca are available the great effort aeerffd 
to reduce the Inadcnce atill further by reasa treatment would be out of *3 
proportKia to the benefit* to be obtained. 

The Nigerun pohey u, then, to catabhah a convenient dj *pcn » *t y * 
drcaaing nation once the inifiaJ survey haa been completed. The loformanoo 
obtained at the aurrey ntakea poaaiblc the plinmng of cffccdTe prot«m« 
roeiaurca. In Airulent epidemics ae\-cral complete ix auri ey a may be neceady 
though usually the occasional apot reaurreya of tome of the worst rillafO 
are lufRoent No rcatnerions on the general population are enforced, lo 
a few areas where there is a gradually increased nii of acquiring the Atate 
through their oceupatKm nunea labourcra have to be controlled. 

Tnoumme Mtuuits. 

mil TBEAntrfT 

The peaceame organnatloo for turvey and ti'c a tmcnt cormited cf 
aix tleeping anduieat teams. Each fata twentv four trained A/ncan* tkiDed “ 
using a microacope sx>d pvmg treatmenL Thor work la aupervaed by a Doe- 
commissioned officer seconded from the ILA.M C, assist^ by two Afixifl 
male nurses. One sleeping sickneaa medical officer takes charge of two teams 

Before the lurvey of a district is started a number of temporary sbthcf* 
are put up at strategic points to serve aa examination centres. Arrange®^ 
are made to call m 500 to 1 000 people a day from neighbouring Tillage* w 
each centre in turn At the start of a day * w or k the people are hned up 
br village and their names checked agamat the cetmn records. Then eatt 
II examined for enlarged cemcal glanda. Special atteoDon a paid to aH pe®P* 
who look ill or whose gerieral appearance u m any way auaplcitn* of 
aickocss, whether they have enlarged glands or not- Fresh glsftd 
and atamed blood films arc eitmuied for all suspects. A team usually b** • 
dozen nucroscopet m action. In soroe localitiet tte proporticn of case* 
able by blood examination alone is ao low that medical officers may 
repeated gland jince exammationa and lea>‘e out blood exarmniiien 
exception of suspects mtbout enlarged glands. , ^2 

\t the end of the day all case* diagnosed are given a tnai do*c .] 
gramme of antrypoJ This was found to be necessary because occ^»***^ 
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patients c n trtarited idiosyncrasy to the drug some Uttlc time after injection 
they collapse become unconscious, and mav cease breathing WTicn the use 
of Bn er 205 and antrj po! first became universal such alarming cases of collapse 
oc cun 'ed about once m ciery 2,000 cases. The more severe of them became 
pncocilly pulseless. In one or tiro instances, patients died, m spite of artifiaal 
res p i r a ti on and mjection of cardiac stimulants The prcltimnary injection of 
1 fifth of the normal dose is suffiaent to shon up this idiosymcras} m a milder 
degree. Susceptible cases can be weeded out and given tryparsamide only 
It' IS very rare for the ill effects of the drug to be at all ie\erc with the tnal 
dose, though several cases have occurred Two or three cases of death after 
the tnal dose have been reported from dispensanes where patients have 
wandered off to the market immediately after receiving the mjection, instead 
of resting quietly for an hour or to as instructed 

When the survey of a distnct has been completed the team is split up 
into •mnll sub-teams to give trcatmenL Up till the end of 1934 treatment was 
by tryparsamide alone, some 25 to 30 grammes bemg given m 2 gramme doses 
at 5-day mtervals Work at the Gtdau laboratoncs showed that by giving 
Bayer 205 or antrypol for the first three injections the course of trypammidc 
could be reduced tcry considerably The standard form of treatment was 
changed to three 1 graroine doses of antrypol followed by fi\e 2 gramme 
doses of tryparsamide This although rather less effective for advanced 
nervous cases than the prolonged course of tryparsamide, sterilizes the mild 
rases found by the teams more rapidly A great advantage is the shorter penod 
of treatment, only aght injections being required instead of fifteen Wort 
IS speeded up It is more popular as it means less interference with the general 
life of the comnumity undergoing treatment. 

On the whole the incidence of ocular trouble and dermatitis is about 
the «mc with both courses of trcatmenL Usually these comphcations are 
comparativd) rare though some inbes seem to be more susceptible than others 
The stenltting effect of antrypol is >cry much greater than that of tryparsamide 
The tnal dose of 0 2 gramme of antrypol or Bayer 205 will sterilize both blood 
and gland juice temporarily This has an important bearing on the question 
of drug resistance The first doses of antrypol cure a considerable proportion 
of the milder cases and sterilize the peripheral blood of the remamder The 
•ubicquent injections of tryparsamide ha>e their effect on trypanosomes m the 
central nervous system Undoubtedly a proportion of the more advanced 
raaes will relapse and will subscquentlj reqinre dispensary trcatmenL The 
•tandard treatment there is 3 grammes of antrypol and 17 grammes of try 
psrsamide When necessary the amount of tryparsamide it m creased still 
further 

There has been no evidence m Nigena of tryparsamide resistant etrams 
^^*ving been produced as a result of mats treatment In tivo epidemic areas, 
^^*nawun and Abua, large numbers of patients did become resistant to treat- 
®cnL In each case the damage was done before a complete survey could 
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be earned out. It w»* caused by patiema attending vcJnntinly for t few mjec 
tjcms of trypananude and then going away aa aoon as tbey felt better Ttd 
or months later they would relapse and come in for more madeqoate trrjmwrt, 
and so on. At that time it was imposaible to compel them to attend rcjulirly 
with the result that many became completely resistant. Forttmately there wti 
no evidence of the spread of the rcarstani strains to new patients. Wotfanj 
with experimental ammals infected with 'Sigcrun strains isdued from ma, 
considerable Dumhera of injections of ti ypa r sa mide are needed before there 
IS much mcrcase in drug reststancc. Br then the stmns wiH bare beeoex 
almost or coraplcttlr rKm-traosmtssible through tsetse flv Apparently tha tt 
what happens in man. 

An addiuooal safeguard la the fact that m most of these incurable adrinced 
cases it IS impossible by crdiaarv methods to demonstrate trypanosomes tn 
the penpheral blood. Trypanosomes often can be found m the central nerroB* 
system, but are so scanty m the blood that they only show op at blood etJonr. 
"nw reiuh u that the \-ery scanty trypanosomes that do occur m the blood rf 
the dmg fast patient hare such a low tnnsmmibiljty or are so complete^ 
mtransmmible, that there is no chance of tbetr infecting tsetse-fly Sod 
patients although mcnrable are not dangrrons to othen. 

The work done by the teama ts shown la the foUowiug table. Up tiD 

the smiaoon was such that n wu impossible to spare tx»S to do cnxh 
in the war of resutrers. The tocrcaae in the number of cases fomad by tl* 
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tcana wu partly due of courw to the mcreased wort being done and to the 
fiwjTti) of new areas, Hcmre%er, there was a genuine spread of the disease 
ianitg those years. The increase m the general infection rate and in the 
JWfflheri of cases treated at general medical stations confirm this, Mott re- 
ttrrey* were done m what formerly were the tvorst areas The comparatively 
bw rafection rates found recently are an indication of the progress made. 
In ttany areas which used to have mfcction rates of 20 per cent, and over, 
4c present rate* are 1 0 per cent or less In tuch distncts full resutreyt arc 
bong done sufficient information being obtained from spot surveys of 
•ooic of the worn \Tllagea, Full resurv^s have been earned out mainly m 
pbces where mfcction ^ been kept gmng by mining acnvitie*. As a result 
average mfcction rates shown m the table do not give a true picture. They 
•tc higher than they would be if all distncts bad been given equal attention, 
Bctaih are given m the 1931 to 1912 Annual Repoiu on the Medical 
ScnrvceSj Nigeria. In slccpmg sickness areas mainly m the extensive central 
Wt, s total of 3,1480® people have been examined and 306,322 case* found, 
® tnfecnon rate of 9 7 per cent. In the worst part* of these area* 913,718 
ti-dkiuiiunons have been made with an average infection rate of 2 2 per cent, 
ht the same period 80,704 cases were treated at dispensancs and 43,674 at 
S^^*nl hospitals giving a grand total of 450 451 Of these about 400,000 
new mfecoons, the remainder relapsed cases. 

lowing the )ean 1931-1935 the disease was still mcreasing The average 
rate for new survevs was 13*6 per cent that for resurvey* 13 3 per 
la the next period 1936-1940 the great mas* of treatment done by 
4ft team* wa* having it* effect, though there were considerable areas of heavy 
Section which had not been surveyed before. The average infection rate 
fficse new areas was 8 5 per cent that found at resurreys was M per cent, 
le the hit period, 1940-1943 most of the new areas were only Lghtly infected, 
^ tverage mfcction rate being 1-6 pet cent, while that for resurveys was 
per cent. The higher figure for resurvej-* was largely due to most of the 
^°rk having been done in areas badly affected by mmmg 

DISPENSARIES 

The first two inal sleeping sickness dispcnsane* were bmlt m 1934 They 
tnfacienily luccesafnl for the number to be mcreased m subsequent 
The original mtenoon was that they should be centres for the ucatment 
7*J“Putg sickness, some simple general medical work bang done to mcrcase 
^ populanty Gradually the scope and amount of general medical work 
^ ‘twroaed until u was nccessaiy to post two dispensary attendants to many 
At the start all attendants had had ample experience of sleeping 
work with the teams though their knowledge of general medionc 
^ limited. To get over tins they were posted for varying period* to 
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local African botpltaU. It was soon rcalued that the teaching it a bto^ Afnas 
hospital was mach too sporadic to be of ranch value. The knovleilge tndi 
attendants did pick up was often hardly appOcabk to Held dispensary ptsam. 

A school for sleeping sickness dtspensary atteiKUnts was started it Zd. 
The coarse wis a year and was dlrld^ between general raedione and tnnpk 
training In health work. Again it was found that there was a loideiicy to pot 
too much emphntia oo hospital practice the health training too was based 
largely on town methods. Much of U had Dttlc bearing on the simpler melhodi 
of sanitanon, etc., needed in dcarnng up rural areaa. It was decided to more 
the training school to Anchau, where It could be based on the local iletjanj 
nckness dispensary The health training there could be done m ctagaaffl* 
with work m the neighbouring model lettlemcnt, a rural area as opposed to 
a large town. 

The Sleeping Sickneas Semce poCcy is to try to make each dapenstj 
a rural health centre. One attendant should take the skk parade, the other 
being responsible for health work. Both ahould tour as much as possiUe to 
carr\ out propaganda m outlying viHagea Model compounds ire pronded 
for them. The mtention ww to post a raedKal officer to each chsm of 4s- 
pensanes. l^e was to spend several days at a nme at ertry dapewaiy in tam. 
While there he was to take the tick parade himself m order that eac h 
should serve u a ihon refresher course for the staff. In adffinon to «gpg 
raiQg the local heahh work, he would he able to carry out small ip« rtsintyi 
and to call in old ptcents for re-cxanuoiQon. Shortage of toS due to wir 
conditions mterfered with this programme. Inspectsons base bad to be more 
haphazard than ts dotrable By the end of 1W3 there were forty three 
sleeping sickneas dispensanes and dresamg italioos, and nme more *eie andrr 
coostrucoon. Dtspctisary itteodants trained in sleeping sickness work acre 
posted to twenty nine of the ordinary nattve administratiori tbspensm*- 

Last year about 75 000 g e n er a l caaca were treated at sletpinf 
dupensanca in addition to ilecpmg nckneas patients. The table shows 
the number of sleepmg nckneai cases has increased slightly in the ^ 
or two Actually with the general decrease in the Incidcrtce of the 
there bat been a considerable reduction in the annual number of c asea^ 
at most of the dispensaries. \\'bereas nearly 5 000 casea a yor . 

treated at the nine Zarta ditpcnsanes, now only about 1,800 a y ^ ^ 
at the full thirteen of them. In the country as a whole this decrease ^ ^ 
pensary has been more than counterbalanced bv the mcreaiing mimott 
centrea. 


cowntoL OP amo iabour. ^ 

Owing to the part tin mimng waa plying In spreading sl'Ulsrig 
the districts to the south-west of the Plateau, a syatem of ngid 
labour had to be msututed m 1935 The trouble arose through iDuvisJ 
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iloog ttrcam beds heavily infested with tsetse. TTic nature of the country 
TO such that wholesale clearings of the streams was impracticable, yet at 
one time 30 to 50 per cent of the labour had sleeping sickness The numbers 
of infected labourers workmg in close contact with tsetse-fly kc^t up t high 
i®t of infection m the tsetse New labour* whether permanent tm raincry 
from other parts of the country or local pagans working for a week or two 
e casual labourcn, soon became infected. After \'arying periods such people 
'TOuld return to their homes, taking their infection with them. In this way 
J heavy madcnce was kept up in the immediate locslitj in spite of cverj effort 
to reduce it by tr e atm ent campaigns. Similarly sleeping sicknesa must have 
earned to more distant parts of the country, particularlj when nc^v gold 
•iTO were opened up and numbers of tin labourer went to work there. 

The rcftnctions made it illegal for any labourer to work in the area without 
* permit. Before being engaged he has to submit to medical examination and 
be found free from sleeping sickness He had to agree to remain at work for 
*t hast 6 ivee ka , and to come for re- examination before bemg discharged. 
^ ircU the whole labour force is examined for sleeping sickness every 6 weeks. 
The effect of control was rapid wbereas at the beginning it was found 
8 per cent of the labour contracted sleeping sickness m the interval between 
'^"Jimationa, this figure soon fell to 0 5 to lO per cent The effect on the 
ttfecnoQ in the neighbouring iillages from which most of the casual pagan 
had been drawn was just as stnking By 193J the average infection 
^ had men to 14 3 per cent in spite of much treatment A >ear after the 
of control it had fallen to 3 1 per cent and later to less than I per cent 
In 1940 the system was extended to the neighbouring tin field in Jema a 
to the Niger and Kabba-Uorm gold fields Three samtary supermtendenta 
posted to supcmxe the examination and control of mines labour In 
^ Ktbhi Ilonn mming srea the results were particularly dramatic This 
^ field had only been opened about 2 years in an area where previously 
had been a very low infection with a mild type of sleeping sickness. The 
of laboureia from furthef north brought a more virulent type of disease 
'^hich Soon spread to epidemic proportions m the mining camps. There was 
^dcnble danger of the more sev ere form of the disease spreading throughout 
local populauon. At the start of control the mfecuon rate m the mining 
was m the neighbourhood of 35 per cent It feU rapidl> and now 
only 0 4 per cent The danger to the local population has been 

There has been considerable improvement m the Jema a tin areas as 
though thii hi» been Ie» rapid thin it •honld through nuny of the 
libourera <n-«ding the rertnction. In view of the wmr tune dnre for 
tin, the «nct enforcement of tju» control i« not popolir with the ^mg 
Once the tleeping nckneM .raff could show thst the infection 
tnong libourera who Irad missed re-eMminttion tras two or three umes 
** '“8b M thst of the general populsoon. there tras less difficulty 
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Control m the Xiger gold field ti !<*• asy bec»u*e of the manhen d 
tnuS auBpt (cattered over t Urge area. The genenl InCHkoce tm beet 
reduced eoreJdcnbly thoagh it U still difficult to gethhe ircnje figure belcw 
2-0 per cent, A r ec e n tly dis cov ere d gold field in the Soutbeni Proracei a 
being kept under observation. No rcstfictwfls have bees tppEed. as the rtgebr 
examination of labour has shown that the ircrage infection rate it not nett 
than 1 per cent and there have been no aigns of infection in the local popdacoo. 

At present the total labour force under strict control avenges ibooifi,DCO. 
In 1943 an average of 1*4 per cent of them were found to hare cwitirtr J 
sleeping sickness every 6 Tveeks. If these cases hsd not been ifiagnosed tad 
trested but hsd been allowed to infect more and more tsetse-fly while at woA 
the spread of infection would have been rapid. In qmte a short tune infectjoB 
rates of 20 to 40 per cent would have bees general again. 

Restnctions are particularly irksome to local psgan Ubour who Eke to 
work for a week or two to get a little money but refuse to leave Ihar fants 
for 6 weeks st a time. To apply them satisfactorily needs a considefabk itifi- 
It would be much ompler if all labourers conU be given prophjdsctic^rt 
oona If BajTT 2CC or antrypol, were cffectnre for a full 3 moaihs, it wwm 
only be necesasry to r epeat these prophyUcOc iDjcctlos* evay quartec 
Labourers then would be sble to leave any tunc they Eked. 

In 1936 nurnhers of healthy taboureft were given prephybctjc dt*ea « 
1 gramme of Bayer 20o otben remained u nt reated. The results were 
though not conchmre. The danger of collapse sftar soch bjeetwna ltd to 
mcihlxl being abandoned for the time being Cases of coEapse and even a 
death have occurred with the preliimnary injeetion of 0-2 grsmnic of tb** 
drugs. There seems no juftificabon for compeUing a hedthy labourer » 
take this nak. It u reported from the Belgian Congo that mcceasful rtsoP 
are being obtained by the prophylactic in^ectjon of M & B. 800. Tbtf 
appear to be a prommog line of researth. ^^^lat la required is a 
which will protca for about 3 months and which can be admin cstered w itfa^ 
danger to hcahhy persons. It would be invahiablc for such people as^^“ 
labourers whose occupsticn expo se s them to an abnormal nsk of tJeeptBt 
sickness. 


ui.c,uuou. - 

The earQcr work done si Sbenfun and Gadau showed that in 
Northern Nigeru limited amounts of stream desnog would pn>t<ct 

GJaspnd t^cfamordti Recent work sogpests that m the dner pSfts of the 

protection against G pclpahs may be oner than had been thiwgi^ amlHe 
Details of the deanng technique «re grven by Nash (1907 and 
divides cleanng mto two csteyones, aggressive, which aim* *t the 
of tsetse fly from a good used area of country and defenarve, wbict i» 
to protect the populstnn from attack by tsetse dormg the cooiK 
Dortna] occupation. 
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The ady deanng cxptnraents at Shenfun aho^rcd that bj cutting out 
»I) ducket and low thadc along a stream conditions became unsuitable for 
twse fiy during the latter part of the dr) season. Unfortunatcl) during the 
nots tsetae-fiy could utiUze the high shade left and to would spread back into 
die dcanngs Nash impnned on tbit partial clcanng and prevented tsctse>fl} 
rwccupymg the stream dunng the raint b\ putting in mile long bamer cleanng*. 
In thete clearing has to be complete with the exception of grass All shade has 
to be removed ruthletilj In this way the partial!} cleared upper reaches of 
> stream tyttem can be kept free from ttctsc«fl\ The number of high shade 
tows that can be tpared \inet with latitude and local conditions The object 
u to preterre at many of the good trees as is compatible with letting in tuffiaent 
and wind to make the localitv unsuitable for tsettc fly dunng the hottett 
tune of the year Such mcthodi could not be applicable to G tubtnorrttans 
tfflless large block cleanngt tverc put in to protect the area againtt wet season 
*ptead. The mile long bamer clcanng* along the streami would be meffecUve 
^fle aggressive cleanng is the method used in the Zant settlement 
which u detenbed later defensive or protecti\ c clcanng is m much 
general use. It has long been recognued that a high incidence of tleepmg 
•toknes* depends upon the dose contact between man and tsetse fl) Tatior 
(1930) observed that in the Gonawun villages tsetse were very rare, the few 
tbere lived practically m the \nnages and depended entirely on man and goats 
^ tbcir fo^ More than 50 per cent of the populstion had aleepuig sickness, 
then other workers have noticed that hca\'} infection rates are not infre- 
quent when tsetse-fly is \ers rdre always proMded that the fly arc \'ery near 
sctuiUj- inside the \illigc8 The writer believes that the high infection rates 
*hich were to be found m much of Northern Nigeria were dependent upon 
**^*fly spreading aloag the streams right mto the village* dunng part of the 
rtin*. 

This is the basis of the protective campaigns which have been earned out 
to recent years. The object is to dnvc back the tsetse fly from munediste 
Contact with human habitations and watenng place* and to protect the fords 
to the more important paths and trade route*. The amount of dcanng required 
“ too small to cause any senoui deforcMsuon- Providing the banks rf the 
"^ored stream are not farmed, the growth of gras* prevent* erosion. 

At one time a number of administrative officers were given a special tr a i n i n g 
^ protective dcanng It was hoped that m the course of their normal touring 
^ would be able to orgamre small cleanng campaigns. Sleeping sickness 
“^«1 officers ^ve what help they could while doing surveys and mas* treat- 
It vrt* laxgdy to obtain speaal staff to allow of these protective campaign* 
put on a proper basis that apphartion wss made for assistance from the 
Cdocial Devdopment Fund to form a control side of the service. 

’The new staff started work m 1933 The control officer first tours a distnct 
^ toap the ttreami and villages. Wth the aid of the detailed findings of the 
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•leepmg ucknc** furrcy he I* *blc to plin the clcJnng required. The popohnoo 
figure* indicite bow many labourer* wiD be amiable for each darmg. The 
actual woHt u then done by communal bbour •upemacd by trained hr a d t nr B 
worfcmg under hi* direction. It la rarely rwcMaary for the aduh male mhabtinfl 
of anv vfilage to do more than 2 or 3 day* \rork to protect themteho. In 
aucceedmg vear* the r e gtowth in the deanng* had to be ilubed baci. I* 
time the amount of mamtenance required decrease*. 

Up to the pre»ent comimmal clearing campaigna in Katama and Zam 
Pronnee* have safeguarded about 2-10000 people from any •enettn mi <£ 
contrictmg ileeptng aickne**. Morris (1013) r e p orted a: the \\cft Afncan 
T*etac Conference that in the northern parti of the Gold Coait quite Emited 
clearing near an inhabited area had greatly reduced the inodence cf G 
He concluded that in the absence of game the t»et»e fly were largely dependrnt 
on man for their food. On tha source of rapplr being cut off the fly jjuyoliQoo 
tended to die out N t5if bai made a aimdar observation m ■ vOlaje m Zin* 
Prtmnce. The village wai in the centre of an iiolated patch of higli fceetf 
iwanmng with C palf^tht There art* no game and few reptile*. Once tfe 
village wai moved a w ay from the patch of the forest the l*et*e 
out. Theae findmg* iuggeat that in thickly popnlated area* *ii»c cocmanm 
deanng campaign* hare been canted out, the *b*enct or peat *-***^7 ^ 
game mav cauae the very limited amount of clearing dofflc to hare a fTtatiy 
laereaaed dTeci. The breaking of the contact between the fly awl man, h>* 

chief food anpply may cauie a general dunmutiijnm the whole t*et>epop\da^ 

Much of Nigeria » thickly populated and game t» *eanty boa 
G tadmoUa and G ptJpcia hare been dmen to depend upon man and lu* 
domestic animal* for a large pan of their food. Any wholesale deitromoa 
of the remammg game would make tbcae t»et*e still more dependent upon bho 
and would loacase the nik of aleepmg alckncsa. On the other hand 4^ 
arc sporadic patches of G stbw t arut M HJ in much of the Je*a densely popolitoJ 
cwmtry Any general increase m game would undoubtedly lead to a cont- 
apondmg incrc**e ni thi* rpcaea. For tJu* reason the pohey of the Sleep™! 
Sickness Semer toward* game has had to be one of iauwa/airr 

SLfiPceo Siatxzas SmuatEvn. 

The removal of population a* a meana of protcetKm agpnst aleef^ , 
neaa ha* been widespread tn Tanganyika Uganda, the Southern Sodffl 
the Belgum Congo The object waa to break the contact between 

tsetse fly Thi* can be done by rodruig people to tsetse free loeaBties/W^^j^ 

amtable tsetse free country is not available, by c*tabb*htng them ty 
dote together to make them tafe from attack. In both the Sudan 
Belgian Congo people were moved from their home* In the t*e W 
valley* and concentrated along road* buih on the higher ground and ^ 
tively free from tsetse-fly In both countnca G p^lpabs w*» the *peoe* 
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cemed- In TangtjipTca, os no con\emcnt tsetse free country was available, 
people were concentrated into settlements which their ordinary frrming activities 
keep free from G momtans 

In the earlier years m Nigeria there were ici'cral movements of district 
sdmmistrative headquarters because of tsetse fly but the first planned raovc- 
mwif of tnj aixe was that of the Ganawun tribes (Tatlor, 1930) About 4 000 
people were moved from their tsetse infested hillside iilUges on to a neighbcnir- 
mg fly free plain. This measure together with repeated mass treatment, 
brought to an end an epidermc which had been causing wholesale depopulation 
SntEs work m Kenya (1937) using hand catching by fly boys to free isolated 
bbeks of G palpahs bush, suggests that it might havx been possible to catch 
out ill the very scanty G palpalu population in the Ganawuri villages If 
this had been known at the time it might have been easier than the wholesale 
removsJ of the population. 

With the exception of a narr o w belt m the north which is too and for 
tsetse fly and the relatively small area of the plateau which is practically treeless 
lU the nver systems m I^gcna are infested with tsetse Streams are every- 
where so numerous that it would be vciy rare to find a convement fly free 
area to which populstioa could be moved. Ganawun was the exception. With 
a population of 21 000 000 the country as a whole is much more densely popu- 
lar than the East Afnca temtonea. 

In the north, both G tachuwtdet and G palpahs inhabit the narrow atnp 
of rrverme forest along the streams, often only a few ynards thicL As this it 
rarcty mterfered with by ordmary forming there may still be plenty of tsetse-fly 
and a very close fly man contact m thickly populated country It was clear 
that movement of population to tsetse free areas would be out of the question 
on any considerable scale- A simple concentration of population would be 
completely ineffective. 

It was decided that people ought only to be moved when the damage 
done by the disease is senous enough to ivarrint such an e xtrem e measure. The 
population would then have to be made sufficiently dense and sited m such 
a manner that new settlements could be kept fly free by communal labour 
At surveys done m Zana Province m 1933-1935 distnct infection rates 
of 20 to 40 per cent, were common There was ample evidence of the damage 
being done and the continuous loss of population. The problem seemed to 
be most acute m the eastern distncts of the Pro\Tncc where m some hamlets 
up to 50 per cent, of the people were infected. It was deaded to mcorporstc 
plans for settlement work m the proposals drawn up at the end of 1935 for a 
comprehensive scheme for the control of sleeping sickness. It was dear that 
any movement of population m a predominant^ Muslrm area would need much 
careful plaiuung There would be opportuniues for rural dcvelophient which 
•hould not be missed. 

The approml of the general control scheme and appomtment of new staff 
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made-powiblc x •cheme for making a uct*e frr« comdor through Ikao, \Dchta 
and Kud«ru dmnct* of Zana Pronnce, extending from the roam o«th-««di 
raflvnr line aouih-eaftward* to the hght railway connectmg Zana with Jot 
Some 70 000 people would be affected population from ooUyioj hamletf 
being moved into a comdor 60 to 70 mllea long with an average width of lO 
mil Cl. 

Work atarted towards the end of 1937 To begin with, ptofieas wta iloa 
owing to the neceasitj of training new aiaff, both E ur o p ean and Afrtean. Afl 
account of the 6rat 3 i-eara work u given by NA5it (1941). The first csscntiaJ 
was to make a detadrd map of the whole area abowiog diitrjbirtMO of pope!*' 
tion and itrcama. It waa naturallj deainble to move as few people at pcttible. 
Even then rt would not be easy to keep them in their village mutt and fit tbea 
to among the eniting population. 

Before any rejno\-aJ of population, much banc research had to be done. 
To start with, it was clear thtt more land was being fanned than had been 
generalh beBered. Detailed maps 12 Inches to the m3e w er e made of all til 
farmland of a number of tbe old rOlagcs. It was found th« each fsmflv had 
under actual colimtioo about 2 2 acres per head. Allowing for fallow rt ww 
decided that each finnily would need about 34 icrea, or 4 3 acres per head. 

SimiUxly It w*s oeceasary to make a study cif the type* of vegetitwo 
and the sjgmficaoce of certain vegetation comnmnibea. Trial plot* were 
in to determine the best use that could be made of the different types of laai 
Detailed regetarion maps had to be made of the areas tvallahle for lettlmeBi. 
It then became possible to fit the popoUtion to be moved in between aaest 
villages. The new villages had to be planned so that there wooJd always be 
sufBcient manpower available to keep all s tr ea ms dear and so free from tsepe- 
flv by 1 or 2 days communal work each jar 

While all thii pveCmniary work waa bemg done the streams were cka^ 
by paid labour gangs supervaed by the control staff WTtcre poatiWe t* 
partial daring method was used, adequate bamer deanngs being pet lo ® 
prevent any danger of wet season infemnoos. 

The btuldmg of new riDaga was planned and aupervued by adnnnw 
trative oflicer posted to tbe scheme for that purpose. Model c<«np«®di 
built enher singly or in blocks of two or three round an open wrO 
100 yards square. A fire break of about 100 feet was left between each 

An extensive wdl tmkmg programme rrts earned out by ■ fore®*n 
Supphea, seconded from the Geological Surveya. WeQs were cemmt 
and provided with high coIlarB to prevent contaminatKHL Pit latnMS 
tunk in all compounds. 

To start with, the scheme w»s viewed ai one 
sleeping sickness. Gradually increasing empha 
planning and development Particular attention has been ^ 
the eocouragemem of loal industneS. the introduction of new crop* 


prunaiily designed to crtCi^ 
tsis has been placed °° 
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trtti, the encouragement of mixed famung and irapro\*ed farming methods 
aod the conservatton of forests Much wort on these lines has been done 
wrth the co-operauon of the Administration, Agricultural, Vetennary, Forestry 
*nd Geological Surveys departments. 

Space mil not penmt of all these acuvitics being desenbed. The improvc- 
ment of livestock alone has meant the establishment of a stock farm and the 
Iwecding of cattle for eventual distnbubon to vflitges as small communal herxls. 
A pg industry has been established m the villages by the distribution of suitable 
European itodt. This is becoming mcreasmgly po^ar and profitable Local 
poultry rt being improved both by scicctjvc breeding and the introduction of 
Rhode Island Red stock. Donkeys have been introduced to some viHtges 
fonneily •mthout them. A Dan Bthar donkey stallion vns purchased to improve 
the local breed Taro first-class stalhon ponies are bemg kept to impro ve the 
local breed of horses, A \ctenaarv clinic and animal moculation camp help 
to con tro l animal disease. 

So far about 480 square miles of the comdor ha\e been rendered fly free. 
About 5 000 people had to be moved. The scheme has come to be regarded 
as a model of rural development The information obtamed trill be used 
increasingly for other rural development schemes which are to be sponsored 
by provincttl welfare committees m different parts of the country 

In order that this should have a more direct mfluence on rest of the 
pronnee, the native admuustration and technical departments have co-epented 
m formmg a provincial propaganda team for work m neighbounng districts. 
The team it bemg financed by the name administration Each department 
has posted an orpenenced Afncan member of its staff who teaches depart^ 
mental policy under the general supemsioii of the medical propaganda o^cr 
a member of the control service The leader of the unit is a r epresentative 
of the Emir of Zana. After a prehnunary penod of training m the settlement 
area the team has started work outside Tlus teaching should supplement the 
constant propaganda m both new and old villages m the settlement area. 

Present Position 

The Yearly figures for surveys of new areas and reaurveyi of old ones, 
given m the ^le, speak for themselves. The table also shows that about 
0 5 per cent, of the population of the mam infected areas are now being treated 
voluntarily each year at sleeping sickness dispensanea and g enera l hospitals. 
Space will not permit of a detailed analysis district b) district. In much of 
Zana, Benue and Niger Provinces, where the onginil incidence of the disease 
was 15 to 25 per cent, present infection rates average about 1-0 to 1 5 per cent. 
Taking the Northern Provinces as a whole rt is doubtful whether there is 
much more than a tenth of the old amount of the disease. 

IMat this means m the way of progress is shown by the figures for Zana 
Eimrate. Dunng the years 1923-IOT3 there was a severe epidemic throughout 
roost of the Etmrate According to the natnv administration census figures 
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Wtt » 12 ptr ctnt. d«re»e m the ncmber of *du!t mak taitaym m tte 
j^yetr penoA By 1933 the total popidatlon had fallen to 373 196 pewdt 
I hat year \ht Sleeping Sicknen Survey of the whole Enarate, district by dbtrwt 
TTMmrted Altogether 78 000 ca»*t were diagnosed and treated. TbeareraRe 
mfcction rate ttm 20-0 per cent. 

From an inN-eaugatitm of \itel atattaCtea made jn ot>e of the central dittrtet*, 
HA*Dr\o (IWO) proved that there waa a direct correlation between denh- 
ratea^ iT^denceofalccpingaicknm. loaaeneaofTUbgeamth tnwfeepoo 
r«c of 18-6 per cent, the death rate waa 71*4 per thousand m a farther aeno 
oi TiUtpet wth a 28-0 per cent, infection rate the death-rate was lOl pa 
thwfMi The average infection rate for the whole Aitna w*a 23-2 per cent 
roortahty was ^4 2 per 1 000 The birth-nt* was 64 7 pa 
endence of depopulation due to ileqnnj atekoe*. 

1 ' ith the reduction m the amount of the iSiease rtanlting from « i > « rrwwt, 
the ettabhahment of diipensanca and protective meaacrea, there wia a corre 
tiding change for the better in t|je population a figures. From 373,195 is 
popal*tioo incrcaacd to 402^57 m 1937 to 418 002 in 1939 and to 
4W,954 m IW3 

In some areas there was no evidence that aletpiog atekneaa was tanamg 
tov immediate loas m population. It la c eroxnly not cUitned that the reaafai 
*** treatment were ta atrrktngly rahiable In auch areas, though even that th< 
imprmement in general health abouM have had a benrfaal effe« « the 
energy and fertility of the population. 

The posrtiOQ it much more aatotfactoty than it was 10 yean ago Tbe 
apreid hu been flopped and to moat of die country the tfiaeaae a uoda 
reasonable eonlroL On the other hanA tht fact that 21 000 casea were treated 
in 1943 shows that constant ngdance la necessary if even this relatfre itDprcrrt 
mem is to be raainiained 

In 1W2~43 a new area was diacorered In a distant pan of Bauchi Pronoct, 
^ough native adminmrstion complamu of numerous deaths. These woe 
found to he occurring m one town with a populatioo of 1,314 About 23 pa 

of the whole town bad ilrcpuig siclneas. Fominately the nnrey *** 
d^ before the disease had spread to any extent in tbe sojTOundmg cewfiCy 
Maas treitmem and the clearing of tsetse /oa m and near the town brought 
tlus small locabsed epidemic to an end. Tbe madent ia quoted to enpfasce 
tha need for wgilance- 

^ poamoQ permiu a new aurvey roust be dcee m ^ 

^8^ Province. Fairly extensire resurreya will be needed m sereial diftrica 
of Zaru Province m two or three ifiatneta of Kano Province tod m the 4boa 
area tbe Eastern Provinces. 

A West Afncaa Tsetse Cocference, coaautntg of l e p r es eatsthet fw® 
French West and Equatorial Africa, the Belgian Congo libera. " 
from various British West Afrtcao temtorics, was beW at Esgc* 1° 

The diacimions etnphasued the differeooet in sleeping sidcnen in diffettBi 
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fcoSues, The great divcntty m behaviotxr of vanems itrains and m the reauunce 
of drfferent tribci to them, nialc it impoanblc to lay down an> atandard treat- 
ment for all temtonea The need for more research wort was brought out, 
'paitrcularly with a view to inveatigaUng the causes of these differences m ttfains 
md in resistance. Arrangemenu were made for a closer co-ordination of all 
•Ittping sickness work in the vinous countnea. * 

In recent years most research on trypanosomiasis m ‘NYest Africa had to 
he suspended owing to the need for devoting all resources of staff and funds 
to treatment end control. It has become dear recently that essential research 
mil have to be resumed if further progress is to become possible Proposals 
have been framed for the estahhshment of a Central Trvpanosomiasii Researdi 
Institute to be estabhshed at Kadona Northern Nigeria. Such an institute 
would serve all BnUsh West Afnca and would be available for foreign temtonea 
if required. A request it to be made for assistance from the Colorual Develop- 
mem Fund. 

The writer’s tK«nk« arc due to all past and present members of the Slecpmg 
Sickness Service, both Europeans and Africans as it is they who earned out 
the work described m this paper 

SOMUAKT 

Three types of sleeping sickness are described as occumng m Nigeria — 
the mild type, the tone and the nervoua. The great majonty of the esses found 
at sleeping rciness surveys belong to the first group Patients suffer from 
occasional ittacka of headache and fever and from some weakness lery little 
else. It It their increased susceptibnity to mtercurrent diseases which often 
caused the depopulation found m some of the more bcairlv infected areas. 
In the second group which is much more rare toxaemia is the salient feature. 
In the third there are sipu hf progresiuc nervoua involvement. The propor- 
tion of patients suffering from the three types \incs Even in the more virulent 
epidcitucs the tmld form is corrunon. 

In Northern Nigeria there is a striking correlation between the areas of 
infection and the lines of commumcation, railways roads and mining areas. 
The main rone js confined to the central part of the countrv Pcnphcral areas, 
though heaiily infested with tactse-fly arc still practically free from infection. 

Nigenan pohey is to establish convement permanent treatment centre* 
^ve t full survey of the whole population has been followed by mast treatment. 
The information obtained at the survey makes the planmngof cffectrve protec 
tivc measures possible. The work of the sleeping sickness teams, dispensaries 

the control of mmea labour is described- 

From 1931 to 1943 a total of 3 148 069 people were examined m new areas 
Md 306 322 cases found, an infecoop rate of 9 7 per cent. In the worst areas 
13 718 people were re-examined and an mfection rate of 2 2 per cent, found. 
I^nng the fust 5 yean of this penod the disease wai still mcrcasing The 
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ivtrxge infecuon ntc wu 13-6 per cent. In the next 5 tbe fpread htd 
been stopped though the infection nte vu stOl high m the r rrr m nin| one 
treis. From onwards the new areii diacorered had a low infcctMo ntt. 
The rate for rc aun 'c y a of what were formerly tome of the wo rn mu w 
2 5 per cent. TaJung Northern Xtgena at a whole, it u doobtfol if there u 
much mere titan a tenth of the old amount of infection. 

The sleeping sidcnesa dispensary system has been expanded during the 
last few years. Some 80 704 of sleeping sickness bare been treated. Pne 
DcaDy all were roluntary attendances. The general medical and beahh wwi 
also has been improved. 

Ulth the 43,674 cases treated at general medical stations, a total of 450451 
cases have been treated m the last 13 ycara. Of these about 400,000 were new 
cases, the remainder relapses. 

Tlic control of the disease by cooumma] dcanng campaigns is desoflied. 
So far about 240 400 people hare been protected &oro any seirous nik of coo- 
tractmg sleeping sickness, A brief account ti alao giv en of the Zans iletfanj 
nekness settlement sebeott. So much attention has been paid to til ttpedi 
of rural planmag and devclopmenf la the settlement area thar il has come is 
be regarded as a model of rural devdopment. 

The changes m popolatron hgurca, parttculaxiy in Zam Ei ointt e, gen t 
stnking mdication of srhit has been acoompEsbed In the per io d 1923-1® 
when the dsease was mcrcumg the population fcD by about 12 ga ctA 
At the surrey of the whole EmJete 78,000 casea were tfiagnoaed and trtated, 
an infection rate of 20 per cent Then? was direct endenct of correho* 
b et w ee n infection rates and mortaCty \VHh the decrease m sJeepmg 
consequent on treatment and control, depopalanon stopped. Since 19 33 
total popolatioo has mcreased about 24 per cent. It is not claimed ibsi resJ® 
of treatment have been at vahnble in the milder area where there was no 
of the causing immediate lots of population. 

The general position is much more tsuaftetory throughout the cesm^ 
though constant ngilance is oeceaaarj if this rdsbve unprovement tf to 
maintained. 
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The ob»ervation» recorded were nude dunag a penod when the author 
w Attutant Medical Officer of Health and Asmtant Port Health Officer, 
Mombaia, and later while hledical Officer at Kcrugoya Hospital- This hospital 
B *rtualed m a native reserve m the Central Pro\mce of Kenja 

The first batch of cases of \anoIa minor twenty one in all, was observed 
Pt Mom basa, between &th February and 13ih March, 1^43 The second batch, 
®^^*rred at Kerugoya, occurred between 13th June and 12th August, 1943 
A total of forty-two cases were seen during this latter penod. 

&tOUBASA CASES 

Of the twenty-one Mombasa cases, cightc^ were imponed. AH eighteen 
were Arabs who either am\-ed having the fully developed picture or 
on arrival, were in the incubation penod of the disease All had travelled 
^ dhow direct from Arabia- Seven separate dhows were involved, and as the 
common port of call was Mukulla, rt was inferred ih«t the infection 
*'^^ff®ated from there or from the naghboaring district. 

Of the eighteen imported fiic dc\'elopcd the disease under routine 

to which it was customary to subject all foreign dhows m addition 
to dhows from those ports whose sanitary condition was unknown, and, need 
***• to say^ from declared infected ports In point of fact, the first two cases 
discovered during thu routmc surveillance Of the further cases, 
amved at Mombasa in the eruptive stage and nine deixloped the disease 
’^hue under observation m the Infectious Diseases Hospital. 

The final three cases occurred m the indigenous population of Mombisa- 
^ of these were Afhcan s w ee p ers hvmg m the Muniapal Labour Lines which 
Situated next to the Infectious Diseases Hospital These three cases 
drscovered between 9th and 13th March- No further cases were notified 
8ih April, when the author was transferred to Kerugoya The posmon 
this period was aggraiated by the Let that owing to food distribution 

to thank the DnucroR of Mkdicai. Sziwices, Kenr* Colocy for pennmioo 

dm paper and Dr J hL Luton Medical Officer of Health, Mombasa, wbq 
read rt through and made valuable auggeatiom, abo Mr A G StTV^^o, Mtml- 
^ oorvejtrr Mombasa MuniapahtT for taking the photograpba. 
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difScuhics tn tbe timn, intenuve effort* being nude by the tdmaofttitnQ 
to »eod aS utiempkTed natrrcs, aod those not in menthl irorit, back to tbei 
reserve* up-coontiy Many hondrcda nere leannf Mombao daily lod it i* 
therefore not unlikely that, m spite of ngoroui vaccination asd carrolhacc 
of aJJ contact*, one or more of tbepi travdted up-country whDe meubaneg the 
diaease. 

It la apeculatire to conaidcr the mode of infection from ibe \rab» to tht 
three mumapal emptoyeea, but it would appear extremely Ekdy that ths 
occ ur red b «n e en the hospital and the Mnnkipal Lmes again, it ^tpeared 
more htehr from the evidence, in apite of vigofoc* demah on both sda, that 
the infectiofi wai conv e yed br direct contact rather than by aenal conrectjcn. 

^/etfnrrrr tndfrigJten for amlroi of tie Hutn 
It a not intended in thta paper to examine m detail the public beahh 
a pect* of the disease, or the mcasorea taken to combat the ^rtad of mfcctwc. 
Regarding the latter it is auSaent to say that the disease was treated ** thoeiti 
It wer e vanola taapw \acaiutiao and turreiBance of all known ctiL firn 
irert the chief treapons relied upon, both when the infection wa* l*oteed » 
th Arab* from the dbow*, and aim when it bad spread to the Mcmapal Loiea 
In a small area round the Murvtcipal Lines and InfccGous Diseaaes 
total compulsory vaccifuiion of all people was DDdemien aU African* 
up-coufloy were vacanated at the raihray smion. In all, danng the penei 
IJtb Manrfi to 7th April, about 2,800 people were vactiaated. No «»“ 
vaccQUtioa of Mombasa Mutuapalitv was undcrtakca. 

KUtGCOTA ZASCL 

In the Kerogova senes, forty two cases were discorered dunng the 
I3th June to 12lh Augiuc The first case was d i sco ve red on 13th J ew. 
laccumioa of the whole dmna was etaned on 17th June, and was ““1*2 
on 12th August, 8 weeks later A total of 166,151 people were ” 52 *** 
during thi* time and an inhabited area of ronghiv square 
covered. AD the laccuution was done by three teams of Afnean bea^^*^ 
and dreaseri, on occasiao anpplemented by * fourth team. -AhhcwFi 
figure 166,151 turpaned the estimated census of IWI by 11,500, d 
sidered that probabh only about 90 to 95 per cent, of tbe sctosl 
had been vaccinated. Thi* w** brot^ht out by the &ct that dunng 22 ^ 
13tb Angust to 2nd October four further cases of vanola minor a® 
in imvaccmaied persons, were sidmitted to hospital. 

CuxTCiL AmcT* or Va*roi-i Aleros. 

Jimhottcm period ^ ^ 

It was impoaaible to eatnnate the mcobatiOQ penod of tbe 
case* under renew as no adequate htatorv of contact ccoU be 
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^ of the cases Taking into conaidcmlion the pnmibve people invoircd 
7 “^ lurpnsing In addition such close enqumes a were madi 

P«»wl 5 ' entertained a degree of vuspiaon in the rainds of the patients that 
*®rthuig unpleasant might happen to the mdinduals from whom tbc\ had 
“ooicted the disease 

In the Mombasa senes, eighteen of the cases nere imported, having con- 
*^*cted the infection outside Kenva, and there was no means of teUing the 
«ail date of infection. The three remaining cases occumog m the indigenous 
had some reason for not admitting contact, if in fact, the infection 
^ been gained b) nefanous tiaits to the compound of the Infectious Disease* 
wpi^ In the Kcnigo}-a cases, tmmg to lack of space, few contacts could 
nolated for observation and, due to the extensile area to be covered with a 
hvdy small staff routine surveillance of contacts was impossible. Of the 
^contacts isolated for obserxetion none developed smallpox- Presumably 
W been aborted bv vacqaation in the early incubatiDn penod of the 
From the point of \icw of prevenme measures the incubation period was 
^ys from infection to the appnrance of the rash. Makson-Bahr 
(WO) states that the incubation penod averages about 14 days Price (1937) 
that the incubation penod is IQ to 15 da>* or longer 


Symptoms 

, majonty of cases were not seen until the rash had erupted 

all of them gave a history of fever headache and malaise for a 
of 3 or 4 days before the rash appeared Tabic I gives an indication 
, ^ of pyrexi a obtaining in the eight cases which were observed m 

prodromal penod. 

In nearly all cases the tempersture dropped to normal on or soon after 
•ppearance of the rash and usually remained normal. Secondary sup- 
P'nati\e fc\tr was observed m sixteen cases 10 the whole senes Tins fever 


Tabu 1 


®*»*«*t tnnpeature in 





F rached in pn>* 
period 

ps-s 100 5 
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104 
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but usuall\ contmued for a penod of 3 to 4 dij-t, ranging between 
^ tnd 102 F 

temperature charts of two cases exhibiting secondary suppurative 
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fev'cr are illuatrated. In the 6nt cue (Chart 1), the rub puaed tHioogti the 
\e*icular and puttuUr ttage* fairly rapidly without citeimTe w p p iam oct. 
and the temperature was mild duniif t^ pustular atase lasting for a period 
of 3 days l^c chart, in addition illoatratea the prodromai pyrexia and drt>p 
of tempenture with the appearance of the raah. 

In the other case (Chart 2) rt on be aetn that the Tcaicular atage was of 
about the aacne duration u in Chart 1 but the pustular atage was more dram 
out, lasting for a penod of 7 days. The fe%CT wu more pronounced and, b 
fact, chmcally tbe child wu 01 and tone. 

Ttr Rst/t . — In the cases obterved during the prodromal period, sod £h*D 
Case histonea of othera, It would a«in that in the mapmty of instancei the 



raah enipti on the 3rd or 4th day of the Ulneaa, appearing aa a papular 
whkh can be feh more easily thin aeeo, eapecialJy in dark aki^ Tbn 
becomes papulo-vesicular iQ sbout 24 hours, and fully vcaictilar after " 
daya. In the xeaicular atage umbOication of the leaiona ra marked, an 
in^ridusl leaicm u not easily coHipaed on pricking it. The nah d^ 
appear in crops, but new lesiona may appear during the first 24 b<wrt 
the imual papular cruptKm. By the tunc, ho w e ve r th« Teswrulati“ ^ 
advanced tbe whole raah appean to be in the aome stage. Follow' 
vesiculation, poatulatian seta in, with or without conatirutloml ay® 
after the onact of puatulition tbe mdlndoal pock begma to loae ha 
owing to the deatmction of the aepta binding down ita tough cover 
mg puatuhrtion, cruatmg occura at a variable interval which ma 
from 2 to 0 dsya- With the onact of thia the leakina dry and ar 
a thick yellowtah ouat which. In rime takes on the appearance 
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The average period from the eruption of the nuh to the appearance of crusting 
wu found to be about 10 daj'i but vaned between 7 and 14 day* Finally, 
on separation of the acab a central pink area is observed This is depress^ 
below the level of the surrounding skin, and is itself surrounded b> a halo of 
deeply pigmented skin which m most cases was quite black. In time the 
central area becomea hyperpigmentcd and the final lesion has the appearance 
of a round black blob, averagmg about half a centimetre in diameter and 
with a slight but definite central deprcsaion. In no case was the rash confluent. 
An important feature of the rash, espeaally when the differential diagnosis 
With chicken pox is being entertamed, is the depth of the lesion m the ikm 
The pock m \'anola mmor can be seen and felt to be situated deep!) m the 
unlike the lesion in chicken-pox which hes superfiaallj 


Distribution of tht rash — The distnbuUon of the rash, as m variola major, 
IS typically centrifugal, being more dense on the hmbs and face than on the 
body On the hmbs m the majonty of cases the rash is characteristically 
evident on the palms of the hands and on the soles of the feet, and when occur- 
ring m the latter position occasions considerable pam while walking On the 
arms it u denser on the extensor rather than on the flexor aspects. On the 
chept and abdomen the rash is sparse but is more m evidence on the back, 
and particularly on the buttocks. On the face the eruption is well m evidence 
being distriboted chieflj on the forehead, cheeks and chin A few lesions 
tre usually scattered over the ocapital area The erupuon has a marked tendency 
to accumulate round pomta of imtation such as ulcers, the Iroustr belt srea^ 
buttocks, and old scars and to avoid protected areas such as the armpu*^ 
groins, and underneath the female breast. In onlj’ two cases of the senes 
were the mucous membranes affected to any degree, and m both cases the 
conjimctivae, and nasal and ortd mucous membranes were extensively ijiroh H 
The rash cleared normally from these place* and there were no utitowJrj 
compbcations 


VARIOLA MINOH MODIFIED Fi' VACCINATION 

In observations on vanola major Price (1937) quoting Ricijti, state* 
The period of meub^ron of cnsHpai. ^ ^ . 

taken u 14 ds^ If this period be dmded mio 7 <5^^ 

Bjd 4 diy., rt win be Kcurire in dM 
tbo fim period will wboDv prrmt the •««*. dw 

d&ct in^oSrmo th. JuStloB, and do« in 4, <bud wffl nwnl, Md g^ea. 

tnwblea, ■ 

In the present aenea, owing to the nulthiesi of constitni,^ 
m moat enaes. end the mildnea. of the enipoon e^ m 
esaea It was difficult to aiaeas to whst extent the disease hsd 
m those per^ms iuccmsted m the incubation pen^ niodifird 

There were m >11 fifteen esses vsccinated in the incubation 
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penodi who tubtequentiy dcrcJopcd ranola mmor Tible II (bcrwt the 
penod m diji before the eruption of the raih on which the T accurnk m mu 
performed, tnd indicates in wluch cues the diseue wu nwdlficd lod in itbch 
It was unmodified this u compared with the perrods m rtnoh m 

which N-aconaUon is said to abort, modify or ba\-e no influence on the dbetje. 

Owing to tbe tmalJ number of cases no bard and fast cotkIuskmu can be 
made, but the inference can be drawn that if vacanatioQ is perfenned betaren 
4 aodS daya immediately preceding the eruption, the disease wiD be* unmodified, 
between the 6tb and 9th day the disease stands about an e%-cn chance of bemj 
modified, and previous to the 9th day before tbe appearance of tbe rash or tbe 
5th day in the incubation penod, it can be said with more cemintr that tbe 
disease will be aborted. Slany contacts, especuUy m the Keruyoya reserrt, 
who did not contract the disease were tucanated m this latter period mda 
tunatdy no oombers were kept, but these must haAc been quhe considcrsbk. 

Cbat£Ml ttppf^taue of moJtJifJ rantJa mittor 

In these coniututiofud symptoms are extremely slight if preaent at 
all, the rash is spsrse or \-cry sparse, and tbere may be only one or two JeiKmi 
present The eruption has tbe typical appearance of that in tbe nnmocEfied 
cases and when present to apy degree the distribution can be seen to be tbe 
same. The patients m addition will be found to hart marts of recant ncaa»- 
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Pic 1 — rriBrnsana the (raowl appesfwocc Pio. — a«iD« csie tJ Id Fla 1 * 

■rf th» ra»b freai tbe froci Tb< ooctoiiw ihr tamt rime. Hr ewapamat* "t®” 

two o< Um FBih es* b« «en chkflj oa tbe ihe rtlachri blfber awnOTtriec^ * 

Ucc. iblfhi. nstsd (be kaee* tmi oa tbe mb oo Uw nir««n- aipm nKbCTtnn » 

lo»fT lefl. tbe rdUthc i pmei xN o< tbe ra«b Boor »tpm os be ie«. The i*^*'^** 

be ootsd OD tbe cbot snd ibdeci^ tbe lb* T»ib on tb* brsrii ssd beKtt a ***w 

flex^e »<peet ot tbe left sm and In tbe putBu rmo be soeeit Mbfltrsri^ c4 ibe r»* 

L mbiljcKisa e»n b<r obeened la ■ fe» c6*eT' nJ Is o*t «e r*« ot tbe lenco#. 

le'mcLj on tbe cbew, bin b toewly abteoi •> 
ihe r**h u is (be cafe ot pDctolirieD 

Fk. i —Tbe bairy (joceu trjttoo of the Fic 4 —Tbe tpptarwoct •< ri * ? £ 

r« h nuind the bonoAi, ciid tmtul tbe vslci fne» loac hka of tbe * ■ 

he ert* of the cmw betx (pohite of bit lecknt, hlcb st ibh w»fe 

tMKa) css be obe en e j . ?iote me ecoceatrs *Pfw • roMd pe«rt* let kito tb* 

xJD of tbt rub on the cxrtsMr slprcX* of tbe 
srai. and «Uo tbe pmrwce of few kboec 
i» the otapual sres 
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Flo 3 — Tbe three cstc tc cftj aednstiea 
■isets esn be ceeo ec tbe of^wr Wt srm: a 
fes p<k1s sn be obemrd Ksrterrd oo the 
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de^xh of tbe leuoo Tbit sum cooirscted bi« 
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dnetoped ms ettmorij ijst* f®* ****" 
sfiee sectosdoo. 






HCGn STOTT 


451 


Tmx n 


mfr'LUMj by TIC I 

of TUiola | UomodiScd KtodiAed AbortecL 

Bojor 


cf day* be ' 
f*«n T*cntn*tKin 1 
“i ouptjon of 1 

lab t 1 

1 

* 3 4 S 

1 

1 e 

7 


0 ' 10 1 11 ^ 1! 1, 

of cues tk ^ 
m tboTC 1 
Knud* „ — 

1 11* 1 

4 

3 

1 

1 

*»i» amor modi ( — 
U or DQt — 

UM UM UM UM 

UM- 

M* 

UMl 1 
\I- 

Ml 

UMl 

Ml 


Unmodified. 

60 

Modified. 



40 UruxN>dificd Abortnl 
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tion or good old scirs. PUte Figs. 5 tnd 6 iQustme the appcaraace of the 
rub m two such modified cases. 

Cmnpiuations — ^In the present senes the onlv complicataons observed 
were (1) the appearance of the rash on the conjunctivae nasal and bnccal 
mucous membranes in two cases, and (2) a case complicated by pregnancy 
resulting m the birth of a hve child having a luiolous rash. This case is 
desenbed later in this paper 

Mortahiy — In no case in the whole senes of sixty three did a death occur 
Man3on Bahr (1^40) quoting Ribas and Moody states that the mortality m 
vanola minor is 0*45 per cent. 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis with vanola major is m some cases apt to be 
difficulL The appearance and distnbution of the rash is identical m both 
diseases, with the exception that m vanola major the lesions are mcEned to 
he deeper in the skin and all the stages of the rash, especially that of pustula- 
Don, are usually more d raw n out. However m the cariy papular and vesicular 
stages when the diagnosis is more important, the high temperature, severe 
constitutional symptoms, and profuscncss of the rash are the only indications 
that the case may be one of major smallpoi, but it must be remembered that 
sometimes vanola minor is ushered in with a high temperature and severe 
constitutional disturbance (Chart I p 448) Confluency of the rash would 
warrant a diagnosis of vanola major but it is said that occasionally a case of 
'Uiola minor ma> be confluent (Manson Baku, 1&40) It might be more 
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difficult to diffmouatc be tw een a cue of nnoli mijor modified bx Tacaattn 
and a cue of ^'anoh mmor and m the absence of other tj^nca] cases ef ether 
type might be almost i mp ossible. The absolute diagnosis would then hm to 
await the appearance of other cases. However seeing that from the jwbBc 
health point of view the tendency is to treat both diseases in the same way 
the differential diagnosu would appear to have a limited practical appC fatwn . 
It b, however more assuring to know from the start of an ootbreak with which 
type of smallpoi one Is deahag 

The differential diagnosis with varicella u more important, bnt fortnnaldy 
rather euicr The dUtribution of the rash in chicken poi ts typically centri- 
petal, protected areas are Involved, the lesion is more supcrficul fa the ibn, 
collapses easily when pneked with a sterile needle, u very seldom seen on the 
palms of the hands and soles of the feet, and crop pi ng ts a marked fcamre of 
the rash. These features, when contrasted with th^ of vanoU minor shooU 
lead to r» difficulty in the mayonty of cases. Cases sometimes occur boaem, 
which may be extremely dlffietilt, esp e cia lly in the absence of an outbreak of 
vanola minor The differential diagnosis m these cases can be made m * 
previously unvtccinated indindnal, by vaccinating him, with coctrob if 
possible and obserrmg whether the vaccination is tuccesaful or nnsucccafuL 

Generalistd cataiuma rornsw might cause sotne coofuaon m the dlafnosn. 
In g enet i lned vaccinia there will be evidence of recent Tteonanon. The erupu* 
seldom appears fcriier than 9 dan after vacananon in thu cooditKO, wheroi 
the smallpox eruption, ether in a modified or unmodified form, wiH probably 
occur tnihtn the first 9 days after vaccinttioo, as the complete abortton cf the 
disease u probable if vaccmation has been earned out withm 5 days of oposare 
to infection. It should be borne in mind also that gtneraliied racama very 
seldom affects adults, and that the distribution of the rash it neither typicsDy 
centnfogal nor cenlnpetaL 

In the senes under review a case of secondary yaws was mlftalen f« 
vanoli minor in the crusting stage. The yaws lesions were all of sboct the 
same tae namely J-cenuinetre in diameter and capped with a yellow crust. 
The distnbution and dmacters of the raah in thla particular case bad a v^ 
striking resemblance to that of the crustmg stage m \anoIa minor with the 
dception that the yaws lesiona bad a sHghtly more vivid ycHow coIoiatKai. 
The history of a pnmaiy yaw the dniatioai of the lesions, the demosnUiUOO 
of if pfTtfnju m fluid obtained from the lesions, the uldroUe progress an 
response to bismuth, should easily prevent confusion. In this particular case 
vaccination wat p erf ormed succe s sfully , 

The diagnosu of the papular stage of vanola minor was entertnoeu 
two further cases of secondary lyplulide, but, tgam, the duratioo, the 
distribution, and later the fia that the rash did not progress 
various stages of minor smallpox, put the cases out of court- PoaitiTe 
r e acti on in both patients was, subsequently sdditiocal confirtustwo. 
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\ bad case of secondaniy infected icabics mav supcrfioally rescEoblc a 
•econdirily infected \'anoIa rash. The lesions, hotvever are not so deep m 
tbe shn, any resemblance to the distribution of a smallpox rash is madcntal 
md, 6naKy, burrows can be found and the acarus identified from, the lesions. 

In doubtful and tuspiaous cases vaccination should alwxvs be done as 
1 (fiagnostic test. The failure of a vaccination to take, performed with firesh 
Ijmph and good techmque, m a previously unvacemated subject with a suspiaous 
rah, lends very heavy evidence to the fact that the rash is m fact, a mamfesta- 
ticm of either variola major or rmnor The dtsadvantige of the procedure is, 
however that the diagnosis is delayed for 5 or 6 days by the end of which 
tune the diagnosis will, m all probabdity have become qmte clear In a few 
cases, however it will be found to be of diagnostic value, and for this reason 
alone the procedure is thought to be well worth pracnsing in doubtful cases. 
In the present senes of cases vacananoa of aH subjects ad m i tte d with a variola 
minor rash was practised, and in not one case was the vaccination tuccessfol. 
In many instances unvacemated controls w e r e done at the same time under 
the same conditions and with the same tymph, and all controls had succe ss ful 
takes. 


VARIOLA. fcCDrOR CONTRACTED Cs OTIRO 

A rare but mteresting case of vanola minor was observed among the case* 
u Rerngoya, this was the birth of on infiiDt m hospital with the stigmata of 
the disease. No r ef erence could be found, m sudi hteraturt as was available, 
regarding this compUcanon m vanola minor Price (1937) makes bnef reference 
to the complication m vanola major itatmg abortioa or premature 

delivery n to be expected m all severe attart^ and that few of the children 
bom in these circumstances survive, sometuno they actually show the rash 
or Its scars at buTh. 

An adult female iVIkifcayu woman, aged about 20 a pnmipara, was admitted 
to hospital m labour on 2nd September 1943 On examination she was found 
to have suffered from undoubted vanola tnmor Deeply pigmented pock 
marks with a typical distribution were noted, chieffv on Ae free and arms 
particularly the extensor surfaces and on the hands legs and feet, mchidmg 
the soles of the feet. The vanolous rash had completely healed, leaving the 
dark pigmented areas It was thought that the rash was of a duration of at 
least months. She showed no marks of previous vaccmatxon and denied 
that she had ever been vaccinated. Further history eCated from her brought 
Out that on 1st July when the TTv\<tn vaccination, was b em^ earned on. m her 
area, the rash had begun erupting Two davs previous to its appearance she 
stated that she had til fever Thrs would tnificate that the disimse occurred 
2 months before admmion to hospitaL 

Four hours after admission she a normal and tpontaneuris labour 
and was delivered of a fall-term female child, whose weight was 5V Ib The 
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infant w fcrand to hive «n almoit healed smallpcx nsh. The diitributicia 
was typical, be in g chieffr on the face, anm, and le^ wrth oalv a fer Ier«a 
on the bodv The rub coniated of circular arcu of deep pig i Pc niitK ia. xni 
a furrounding area of hTperaeima. It waa euctlj aambx to the healed mh 
of ranola mm or o *een m aduhs with the exception that the area of bypcaama 
su rroun ding the pigmented area* wa* more maxLed. probahiv doc to the fighter 
and more debcatc ikm of the infnt. In addition a few pnrtnks were prtaca 
on the tola of the feet these fubscqocntlT rapidly dned and sc abbed . A 
Kahn test performed on the mother proved to be negative. Both the owber 
and child were vacanated with fresh Ivmph on lOih September they were 
d is c haf ge d from hospital on the ISth, and to that date oo ngna of a “ talc " 
could be observed. LnfomioatelT they did not return to the bospml afar 
a TTtek for final observation of the vacemanon rtinlt, but both were seen tpa 
on 16 th Nove m ber 2 months later when no aigni were present m laciher 
or child of the racematjOQ having taken. The rub on the mother had faded 
on the exposed pomoos of the bodv namely on the foreann* fare and kj*, 
and was dark brown, but on the areas of the bodv protected bv dotha the 
raih was still black. Slijht ptmetate pttang was observable m most bsMCt 
The rash on the child bad become depigmcnted, and comuied of sm a ll , marked^ 
bvpopigtaemed areas, which srere becommg depressed, and rt looked « » 
pitting was go i ng to be of the order of that fcBowrag tanoli ma^or It 
dlficoli to explain srhr the nsh in the infant lost its pigmcntaDca and took 
on the appearance of a sanola major scar It can prtbaWy be exphmed hr 
the fact thacT cvmg to the naore dcGcate «km of the in^nt. the rash m oten* 
was ntuaied dee p er in the skin than u normal m innola mmor with the eon' 
sequent dcstroctron of more ikm tissoc. 


Method or \ accen ^^o^ Adoftid aso \ acc3N1.u. CoMnjcsTTtra 
Eyco tN T La o) 

MfO-ffd of I drctxsncw. 

Hsvmg due regard to the fact that, in the Kcrugoja reserve at 
if probabibtT was remote of the natirc population being rrraconated a*^ 
tn a lifetime unless ra the presence of on outbreak of imaDpoi, rt was desua^ 
that each person should rccovc the m j i in i gm imrmitnty possible- 

Mrth this end m new and working on tbe staostial *ssuinpti«i 
nnnatHDtr to smallpos u dnrctJv proportionate to the number and 
old vacemation marks all persoos with tbe exception of in f an t s without 
were vaccinated bv the scanficztion method in four separate areas a boi^ _ 
apart oo one arm, «*jch ara coonstiog of four scrttcba about ^ wob 

■n.e radons TO JJ,'; Intom 

three such areas. In addioon, it was im pre ss ed on the vaconaioat« 
pcccssirv for keeping to a rigid tecfamqae, which was laid down, “7^^ ^ 
frab Ivmph- The results were extraordlnsrily good, and the perecnogv 
unsncceaiful “ takes most have been very krw 
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Many of the nati%*w had never been vacemated prc\nousIy, and though 
no record vraa Lept it tvat catimatcd that probabl> at a maximum^ only about 
10 per cent, of natives showed c\Tdence of old v"accination marks. Thus 
probably about 90 per cent, of people were vaccinated for the first time, the 
pnmary vTiccmations performed covering nil age groups fairly evenly 

The vsccmial * take’ observed m bofh Europeans and nativea iras of 
the usual order seen in pnmar) vaccinations \vith a temperature from 100 to 
lOl* F for 1 or 2 days at the end of the 1st and beginning of the 2nd week, 
•ccompimed by ai^axiUary ademus, headache and malaise, 

Con^bcatwns Foltomng Vacemation 

By far the commonest complication observed was the infection and sup- 
puration of the vaccmial vesicle caused by scratching This was aggravated 
by the uncleanly habits of many of the natives In addition to this common 
complication, one case of generalized (cutaneous) vaccmia was observed, and 
one case of post v’accmial encephalitis. A case of acute syphilitic transverse 
myelitis occurring with sudden onset 12 days after vaccination in a male aged 
30 who hid been vaccinated for the first time m his life was at first thought 
to be a cue of post vaccinul encephahos Real doubts were first th r o w n on 
the diagnosis when the Kahn reaction was returned + -f + and finally the 
report on sections of material obtained postmortem confirmed the diagnosis 
No other complications were observed, but it must be stressed that m such 
a large and, to a great extent, uneducated comraumty spread over such an 
area, it is not unlikely that other and even fatal complications occurred, which 
were never brought to the notice of the author 

Septa foUomng Vacemation — Many arms became badly secondarily 
infected, chiefly due to scratching and one or two cases were seen with really 
bad and deep ulcers reaching down to underlying muscle This latter state 
of affairs is not surprising m view of the practice of certain natives of mbbmg 
cow dung and earth mto the arm lesion directly after vsccmation This pro- 
cedure, although leading to the formation of good scars cannot be said to have 
enhanced the chances of good immuiuty and thus it is likely that there are 
natives m the reserve showing good old vaccination scars who have 
little or no immunity due to this undesirable practice, 

GENERALIZED (CtJTANEODS) VACCINIA. 

This condition would appear to be an extremely rare complication of 
vacemaaon. 

Jdbb (19-13) quotes Stevenson and Cox who in a senes of 3,289 733 
vaccinations, found thmj four accepted cases of generahaed vaccmia giving 
an incidence rate of 1 m 90 756 The fatality rate for this senes was 117 
per cent. Sheldon (1936) givxs on inadence of one case m about 100 000 
vscci nations. 
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Can Htsiory 

’Hx coe imdct contidcntion occumd in ■ young Anb boy tred tbout 11, «bo 
im admitted to the InTcetioui Draeaeca Hoapltal hlombna, on 30tb Deetnbo l&tl. 
It wQl b« noted that thk x ts before the atnral of rmrioU minor u Monbctt in tbe Aon 
from MukuIU. Thh boy axil tc d In Motnbaa* on 17tb December la n AniMn dbow 
wbi^ harms caOed >t MogrdUha had that port on 13th December Ut Ind beta 
T MTiniTr d at hlocadabu on lOtfa December In c tanpan y with tha reat of the oev I 0 
there ww no tridence of hfa raednatwn b a t ins taken. The whole crew mrindmt the 
boy were reracemated on the day of arriral a» Moenbaaa, and erteen of the oew^ 
the boy were held under eurvetUanca at they did not bara sood old r Kc b i i ten oka. 
AH tt« peopla were aeen On 30th December 13 daye after ra crawh m , ^ 

patient waa found to bare a fabiy eiteutl ie raah, which in totna parts w« heirentig 

reticular This waa distributed chiefly on both arms, and on the left a b caitder Joat ibe^ 
the ra mn i tk ai marta, where h was rrwoat In eridence. Additkaral kskm, but ac< *0 
many were tcattered on the back, les* and ab deiroen in that order of densit y T ba «h 
was ntoated auperfidaDy in the 'Hx Icalocis raned in site to a ccrtaki ettem. mart 
beins of about the aire of an a r er a g e rarkeOa pock, but socae were considerably W|*J 
espeoally tboae on left arm, where ooc letlm aras about half an beb a gos^ 
waa no umbiBcatkjrL No letlorta w er e preaent on the cheat, bet or nmjcow 
Ho was, m addition, aufferinf from coryu and had herpes lablaHa hh tenipcrat uw ^ 
09 F., and be appeared feeitenliy OTdte ^ The r ace i natk e p e tfom sed on 17lhD^an^ 
had taken weD, and ha fcuid four larse areas about } inch m dlamatcr on tb 
ann. Secondary Infccrioa of theaa bal occurred thmugh a cr a nhiog . The fset that tt* 
might be ■ rath due to auto-lnoodtfkn waa borne to mind, but srma ruled o ut g an* 
were a few papule rtakka 00 a porxloo of ha badi. which he could oe« reach 
hand. Mom t rer the tha moat frequent In aato-inoculatioo am the £a« tod theftw 
of tbe body JcBi (IWJ) and h has beta noted that ta kikrei occumd « tha nee tr 
cheat, and thtt ralatiTelT few were pmem on tbdoenm. He was admted tt *^*7 
for obe er r ao o u . On 3l« December when hia temper gu ia waa nonj^ WJ* 

had becotne mom racicnlar and a few fraah pwpulo lad appeared on tic trunk. TirJX y 
fiair hmiTa later a eery few more new papuica bad appea r ed on th* trunk, tBOowwO 
tbe hddneas of the rash, aome of the older reakiea lad been acratehed efi. Tr^m» 
with 1 per cent. pfi t aM lirm peTmaogaoata applied twiea daily to tbe ,*** 5 *t 

By the foDowity day no further crept appeared j but acabbteg had 
stdl had a alight coryza, and the barpaa was idD prraent. A week later newlyants* 
aetbs bad aep ar ate d , mo herpea and ea ry t a had cieered, and no further com had 
Tba tcrupcitrare h^ renwitoed normal durins the whole c omae of tbe djeease, wttn to* 
eictpticaj of the lit day „ ^ 

He was dtad wig e u from hoepltal on I3th Januaryj 1W3 when all the se^ 

aeparated whh the ea cep two of two of the priin^ ra c tmation acafae. _ , 

ilaarrwhila tbe crow rf tbe dhow were under daOy surreillanee uittll l ^ta 
1M3 wbao they ware releaaed. None of them derelcped any rash or bad anyWto^®^ 
not accmntable fw by a normal rwednial reaetioru AD 1^ been Tagfn**“ 
tame hatch of lymph, enH an ©f the asr t i.u i who prtrioaaly bad had no eridence es 
“ takes nor good old maika bad rocceaaful rae d prtion takes.* 


DunojKm. 

Tbe tfiffercntiil dtagnoata, it t eem ed, Uy between the foUowiQI 
conditions — 

(1) Aiito-looculadon. (2) Modified ttoaUpoi (either van oh 
minor) (3) CHcken-po* occumng incidentally (4) Geoeriloed 

question of auto-lnoculatton hia been diacuaacd, and on |Twn 
given can, m the •uthor’a opinion be ruled out. ....lUnir’. 

The leaioiia, although banng a distribution roughly almllst to 
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TOt not deep m the skin were not iimbihcatech were not of a uniform sue 
the ftce vra» not affected m addition* the rash came out m crops and first 
■ppcired 13 days after a succewful ^•acclnatlon Further, none of the crew 
under tnrvcillincc contracted smallpox. 

There was the possibility that the child might have contracted chicLen-pox 
« an inadental infection but the distnbution was not that of a varicella rash 
some of the lesions particularlj those on the arm were bigger than the pocks 
tttuiUy aecn in chicken-pox and during the penod of days from 17th 
December to 15th January no other person on the dhow de\*cloped vancclla 

By a process of elimination the diagnosis of gcneraliied ^'accmla ivas 
srnved at This diagnosis receired further support from, observations on 
generalized vaccinia m a paper by Jdbb (1^43) who states that the following 
should be borne in mind when considering the diagnosis — 

(1) Auto-moculadon should be excluded. 

(2) The eruption does not appear carher than the fourth and seldom 
earlier than the 9th day after I'accmation 

(3) The eruption must be elsewhere than in the neighbourhood of the 
vacanation cte 

(4) There must,be a vesicular stage 

Other relevant points contained m Jubb s paper are — 

(5) The only case m the thirtj four cases of generalized vaccinu investi- 
gated was .beyond childhood and this patient was 17 years old 

(6) No record exists at the Ministry of Health, of generalized vaccinu 
in secondary or tertiary vaccination although eight cases are quoted as having 
occurred m secondary and one case m a tertiary vaccination. The eight cases 
occumng after secondary vacemadon had all been succtufuUy viccraatcd in 
earlier life it is not, howerer stated whether m the case of the tertiary vac- 
ctntOon, the two previous vaccinations had been rucctssful 

(7) By far the commonest penod for the appearance of the rash after 
vaccination is from the 9th to the I4th day 

(8) Apyrcxii is not uncommon m generalized vacania 

(9) The eruption does not ordmanI> go be>ond one crop but new crops 
may appear up to 5 or 6 i\"ecks although this is unusual. 

(10) The eruption usuall) affects the trunk more than the limbs, and 
may appear on the mucous membranes 

All the first four essential pomis arc satisfied in the case history desenbed, 
but regarding the last su subsidiary points conitstcncy is not quite so marked. 
The boy was aged about 12, which wrould probably be on the high side when 
compart with Jubb s cases, depending on exactlj at what age the period of 
childhood can be said to terminate Point six u satisfied in that this ivas the 
first successful vaccination undergone b} the patient he had undergone an 
unsuccessful attempt at vacemaaon 7 daji prcnouslj Points seven and eight 
arc both fulfilled There u some diixmon when it comes to points nine and ten 
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Thrw crop* of mh were noted to the case described appeamif otct i pened 
oT 3 dtps which u apparently *n unconiroon occuircnct. A* rejudt the 
finil point, the eruption in thu case wa* the rcTCfse of the most cotibpo o i£s- 
tnbuticm, in that it was more mtiked on the limbs especially the upper H u b s, 
than on the trunk but JcBB states bter in hu pap^r that tbe duirilrutjoa is 
not tpeafic, and the eruption may ansc on any part of the skm. 

POST VAcervuL ExariiAtrns. 

Increasing notice has been taken of this condition since 1923 and, m 
new of Its rare occurrence perhaps rather too much stress has been stttcht d 
to this complication following raecmation, leading in some instances to tither 
over rated srmety bj medicsl pracutsonen. It should be pointed out, hoTrerer 
that, in \aen of tbe ^cts, this compHcattoa is by no means a contis-indkiuon 
to iiccination, but rather c definite pointer that primary \-accuiatioo sbonU 
be Undertaken lO infancy and not at ^ool age or later m Hfe. 


Casf Ilutory 

Tbe pstient, a m*k mure child sfvd 10 »u sdmittrd to tb* ''•itJta Otil 
Motnbasa, on &ih XUnh. ItMJ whh onaatr sdilitoscTOiw*, Oo W» Marti, 
bOD of tbs urcM m S fcw w fofaae. h>s bleed slid* was r wi g iht fot tB il tr iUp y^aiu^ 
sod nBCoseopic esammatwo of bi* tw^ ravniled -fiiJMoai*# aod 
He «.ts tmcMsnth icrsln of tame CTorde erery shm»a ds7 od was fhm 5 ?* 
txen up oil 23rd kUrch. He am. ta cm lOib Mini, uesiad <dtb 

Aenopodnim for bis aakikwromUaBL Ilia urine, caa mg ud maaooufikaQy on 
SkUrdi, ixin (bowed efc* ^ S kwt0vt*fntm _ ^ . 

On I7lh hbtrdi be wo Tcconatcd m empany n tb SS2 other penonrt nc nafltt 
tbe botpfUl. lochicUnf about fift een other tbildren uaderyoin* taThar^l ut tfnicnu TW 
na* tbrarght esaeotia] o ■ esae of ranota mnwr bad been admhred to iba 
pre-entptn* atsffe, cod waa ditenoaed 2 S boun Uirr 00 the apoemnee of the 
aaoae hateb of l y m p h wo taed for aO people Thb the w»t ea edoat ioo the pane» 
had had perfo nu e o m ha life, , ^ 

Dur^ the penod between l“tb to 25th Maieh, tbo patknt appearrfl^u^^ 
and w aa up and nmninf about. He w*a ar n mid dutinc the wbofc pened. 
afternoon of 29tb March bo feft itnRf , ccnmtnasis of a he ad a che , ba wwtoiw 
bar* a tempenture of 101 F He was aatd to hara rombed on armal j. 

Tba fblkrwmg momfai* ha waa found to ba aemf-coBJatoae and to ■ 

Uiu pel 11 lira via 97* F., ho pvpda were etiual and cootnmd to befat. ^ 
njidity and KemiB a af^n was negatrre. Thera was raxiked hypotonia « tba 
b'rt there w n no parafyos Tlu arm krls. bkepa and radal. m addiwe* ^ 
ankle and nght knee je^ wera dindoaUKd. tha left ankle Jaik mas em flrutfsd add 

• as left ankle cknur, ^ no left pafeOar c^oiw T7>e left plantar fava« “*'***^'*"^’^3 

but DO Rspuuaa was ehoted on tbe right aide Three knye eaednadoo cn^ 

£w tba left u pper arm, tbeae were drying up, but had been aaarcbed »dwi^ ^ 
to acane extent aecceidanly 1 n X hnnbax punctnie waa perfoeroto. * ilwse 


wore aH fjmpbocywa. Hb temperarura toae to 103* F that erefiaia and b* 

A poatm or te m of tbe ikuill and bram oedy waa perfbemed tba feCu*^ 
macroacopic cfaaofa was obserred in cbe dura, and no po» was present- Ti* ^ 

00 tha rtirtoce of tbe bram were msikedly lujeuted , tba 1*7P****°^ S^eafc 

a pp e al an ce of anal] apider-lika randCcatkasa ertendiae sH o^'^r tb* n^ifaBs 

aad down mm tbe aulci. Tba ooto-aedioo of tbe eerebrum, certbeOt** **“ 
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JTToled DO Dotjceable palholofficad change*. The r eport on acctjoni of the brain w»a 
“in encephalitis u p icacn t which correspomla in appearance to that described m post 
TsccbiW cases.” 


Ducusston 

• 

The following is a summary of the findings m regard to post-vacamal 
encephihtii extracted from the report of the Committee on Vaccination, 1928, 
*nd alio embodymg the findings m the report of the Andrewes Committee 
1923 

Irmdaiee — The rough inadcnce of the disease in England between 
November 1922, and October 1927 was one case m 48 823 vacanations 
A remarkable contrast to this was found m Holland during the penods 1924 
and 1926 where the inadence was one case in 4 028 raccinatioas, TTna 
enormous difference might, m part, be due to the fact that it was customary 
m Holland to defer the primary vaccination until the 3rd 4th or 5th years 
of life 

Primary Vacanalton — Of the twenty-five cases renewed by the Com- 
mittee on Vacemauon, twenty one cases had not been t-accinated prcnously 
three cases had prcnousl) be^ vaccinated on one occasion, wbfle m one case 
a prenous vaccination was alleged* but no endence of it could be found. Of 
the first eleven cases (Nos 1 tQ 11) rc^^ewed m the report of the Andrewes 
Committee, all, with one exception, were primary \Ticcmations Of the total 
therefore, thirty-one casea, or S6 1 per cent, were pnmai^ i-a conations four 
cases or 11 1 per cent were secondary vaccinations, and m one case (2 7 
per cent) no marks could be found to substantiate the history of previous 
vaccination. 

Age tnadence — The overage age madence was 111) cars the highest age 
recorded being 50 and the )*oungc8t 1 month 74 5 per cent of the eighty six 
cases occurred between the years of 6 and 15 

InaibaUon period — The mcubation penod was found m ninety four out 
of 125 cases collected from Bntish and Continental sources to he between the 
9th and 13th day after vaccmition the most favoured day being the 11th. 

Sex madence — Females were affected m the roajonty m the ratio of fi\c 
females to three malet. 

FaUiUty rate — Out of eighty seven cases reported from both Committees 
48 deaths occurred. This is a mortalit) of about 55 per cent. 

Symptoms and agns — The chief signs and symptoms described in their 
order of frequency Mere stupor (88 per ccol) headache (54 per cent.) vomiting 
(46 per cent ) and pyrexia (43 per cent.) Next m frequency were incontinence 
of unne (30 5 per cent) head retraction (21 per cent) convulsions (18 per 
cent) spastic paralysis (17 per cent) positive BabmsVi (15 per cent) and 
positiic Kemig (14 per cent) Among the other less frequent, findings were 
flacad paralj-sis (9 7 per cent ) strabismus (9 7 per cent) retention of unne 
(8 per cent ) ankle doniu (7 per cent) and paresis (7 per cent) In 17 per 
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ff»* *1*0 unolvetL The najl* were hjpeitrophied *nd defonued. That was 
m£Itnt)on of the thin, both of the mil folds *nd bencsth the free mds J the 
nails, giving a dub-thaped appearance to the finger* and thumb 

Fffi There wa* a deep eroiHm of the plantar surface of the right heel 
There svere fissure* beneath the heads of the third fourth and fifth mctaorsd 
bone*, and o\-er the plantar sur&cc* of the toes. There wa* *Cght cotaocotB 
thickening of the outer piarti of the aolcs, hut the medial loogitutfioal ucba 
were almost unaffected. There wa* a autc of onychia and paitmychn of the 
toe*, resembling the corresponding condition of the finger*. 

The K*hn Teit wa* + 4- + 

■k general ezammatioQ revealed no other pgn of yaw*. Nothing *boarnial 
wa* found m heart, long* or neirotu »\-*tein. 

pTv^rra 

Recove r y commenced within 4 dap of the fimt mjeciion*, which aew 
given on 12th March. After 8 day* the pain had almost dtsappeaied. Whhjn 
20 day* all subjective symptom* had vanubed and there was an ohnoo* unpnne* 
menl m the tppearance of the pan* the *tns was less thickoied, the fissom 
were healing and the unhealthy cutide was peefing off. The second senes of 
photograph* were taken on 27th April, after the adminatiadon of seven weekly 
injection* of 0*45 gramme NA,B intrtvenoialy and 0 2 giamtoe bssiBoih 
intramirtcularly Ther r evet! a marked improvement. Fig 6 may at 
sight gne the impretiion that a fresh olcer ha* broken out on the lateral upec^ 
of the right becL Thu depression b, bowTvcT the resuh, not of new (£*ease, 
but of exfohatKm of unhealthv epitbclhira which was pr es ent before the a?o- 
mencement of treatment, as can be seen b% a ftudy of Fig 5 

REFOtENCE. 

Fitkcill, ^L J G (IMS). Trew. R. Soc trx>p VrJ *7 21" 
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AKA\^\OMS AND THEIR USE IN THE PREPARATION OF 
. ANTIVENOMOUS SERA 

PoLYVALEST Anti-BiUi onelons-hata fiava Seru:m and Specific 
ANTIVENEXF3 AGAINST AFRICAN \ IPERIVE AXD COLUBRINE VeNOMS 

BT 

E. GRASSET 

From th* Strum Department South rifncan Institute Jar Medieisl Reuardt 
JoitannesbuTg 


In a prcviou* publication (Grasset and Zodten'd^'K, 1933) it was shown 
that It It possible b) the use of formoliicd venoms detoncated under optimum 
conditions to set up a method bj which large doses of atoxic \enora denratives 
or anavenoms* can be adminutered safely to horses to obtam m a penod of 
2 to 3 months antirenomous sera of high potenev 

Introduced at the South Afncao Institute for Medical Research m 1932, 
the method has been used during the past 10 years for the production of 
colubnne, vipenne and polyvalent therapeutic antivenenes. 

Wc mtend m the present paper to give an account of the results obtained- 
Speaal reference will be made to the preparation of aiuvenoms their use m 
horse immumxation, anti viper and cobra litre s in a senes of horses used for 
the preparation of polyvalent South Afncan antivcnene. shall also refer 
to vanoui immunological investigations undertaken with the aim of perfecting 
the method, and its apphcation to the preparation of other types of antivenenes 

Preparation of Anavenoms 

For practical reasons our investigations dealt ongmally with Afncan 
vipenne and colubnne venoms Subsequent!} they were extended to the 
detoxication of a vancty of Asiatic v'cnoms These further studies proved at 
a later date to be of great benefit, as will be seen m the substituUon of Afncan 
Nata flava venom by Indian Naxa tnpudseru venom (and anavenom) m the 
preparation of polyvalent antivenenc against African colubnnes 

Conceniratton of venom sobrtton used tn detoxication 
MTule a considerable amount of immunological wnrk has been earned 
out with 2, 4 or 10 per cent, solutions of venoms the 1 per cent, solution was 
used as the usual concentration both for vapenne and colubnne venoms 
•Term proposed for these entt^ezu by RaMON (1925) 



Thu reliUTcly »inmg CDncentntion of 10 mg per cc w*» chosen tt the 
most con\Tment in the detouciuon procen, u well u for hjpemnnnnniatiQo 
purpose*. The mmmum volutne of polyvilent inirenora injected it the end 
of the Bchecoe of inununoition does not, under such condltjoiu, exceed ■ totti 
rolume of 400 C.C. 

Higher conccntrxtion of venoms such a* 2 sod 4 per cent, can be used 
shortly after their detoxication but offers techtucaJ disadvantsiges, cemm 
physio-chemKal imtahilitv and the formation of gels, 10 per cent coocra- 
trition requires too high a proportion of fonnoh resulting m a rapid coagnlit»fl 
of the venom protein*. 

Prvportton of formoL 

For each venom the opumum amount of forrool (40 per cent) was deter 
mined eipenmentaDj so as to obtain detoxicsuon of the tone prupertic*, 
while keeping a* mtact as potslblc thar anUgtnic propemes. Tbs optiaram 
proportion of formol vsried widely from 0 4 to I per cent, tccordlDg to the 
nature of the venom — vipenoe or colubnne, and other condition* under which 
detODcaiJon wa* earned out. These conditions included — 

1 Concentration of %‘enom. 

2. Biochemical conatrtution of solvent mednim u*ed for detoxication. 

3 pH and buffer 

4 Temperature. 

5 Fenod of detoxication. 

ViratnfE A:<AVExam. 

As ahown in our original psper detoxication of a variety of African npenne 
lenom* was studied and anarenora* for the following \ipenne* were obtained 
— Bitu arutoas Bths corradw Btlu coudalu C«nu rhor awtio sunllir 
resuks subaequently being obtained for Bttu gaiciacm and Brrif ^cvmL 

Bitu erufmj Axatis«oii 

For practical purpose*, we shall Dout ourselves in the present paper W 
the technical description of the preparation of B entian anavenom. Immuno- 
logical mveatigationi ha\e ahown that from the antigenic point of view ih^ 
\-CDom is to be cxmtidered a* the p r ototype of Southern African vipenne*. 
poaseaaea, mdecd, the highest and the widest antigenic group action (Gu^^ 
ZouTEtDTK and ScHA-tmu, 1935) Thia t* evidenced by the high 
and group neutralization exerted by monovalent anti B anrtm 
vtnoma of the more common of Southern Afncan vipenne* such tsB c 
*.-id Coma rhombeatus 

The wide distribution of B eruttpu commonly known a* P™ 
m the Southern Afnca hemisphere and the rclauvely Urge 
for wbch thu speacs is retpcotible constitute furthCT reasons for rt* 
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u group ^^pc^me antigen m the preparation of polyvalent South African anti- 
vencnc 

Experimental work has shown that 1 per cent, solutions of B anetans 
in salme is rendered atoxic by treatment with 0*6 per cent, formol after a period 
of 30 days at 38° C Guineapigs can tolerate the subcutaneous injection of 
3 C.C of the detoncated product corresponding to 30 mg of the original venqm^ 
and rabbits 50 mg mtravenouslj t c 50 m.1 d. of the onginal ^'eno^l. 

After receiving four mjectioni of B antians ana\ enora, a total of 250 mg 
rabbits so immumacd can stand the intravenous test dose of 15 to 20 mg of 
B ttnetam venom, i e 15 to 20 mJ d. for the controls — 1 c,c. of scrum of 
the immunized rabbits neutralizes tn ci/ro from 1 to 2 mg of the same venom. 

For hypenmmuruzation of horses for anuvenene production we use 
B aneians toxoid treated with a somewhat lower percentage of formol such 
as 0 4 pci cent. Whilst the mjection of this antigen is followed by a slight 
local swelling it can be safely injected in rapidly increasing doses and gives 
on the whole a better immunity response than the anavenom treated with 0*6 
per cent. formoL 

For preparation of a batch of anavenom a pooled mixture of 60 grammes 
of B anetans venom is made from specunens of venom of this Mpenne obtained 
from various geographical sources m South Africa Rhodesia, Tanganyika, 
Kenya and the Congo This tends to minimize the mk of ezchidmg possible 
vanety m the antigemc constituDon and differences due to other factors such 
as seasonal moulting penods or repeated milking in captivity Such factors 
are known to have tn appreciable influence on the toxiaty and antigciuaty 
of venoms even of the same zoological speaes A 1 per cent solution of venom 
IS prepared m 6 htres of salme and heated to a temperature of 30 to 40° m order 
to accelerate the dissolution. The venom solution is added to 0*4 per cent, 
of formol (40 per cent.) and after thorough shaking the shghtly opalescent 
solution is meubated for 30 days at 37° C 

At the end of this period, the product is clear shghtly opalescent with 
a pale whitish deposit of organic debns at the bottom of the flask. It is then 
removed to a refngerator until required for use 

Bacteriological controls of detoxicated venoms show that this amount of 
formol IS sufficient to stenhze anavenoms from aerobic and anaerobic organiams 
commonly found m dry venoms 

Researches on the stability of vipennc and colubrme anavenoms havx shown 
that anavenoms keep their antigenic powers for a period of over a year if stored 
at a temperature of from 2° to 40 C (Grassct and Zoutendts:, 1935) For 
long penods of storage it is advisable to dialyze anavenoms m order to delete 
free fonnoL 


COLUBRINE AKAVENOaiS, 

In contrast to the venoms of most vipcnnes such ss B arutani and B 
comutm which are readilj detoxicated in salme, venoms of African colubnnes 
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cuch n Ntia lod Septdon fuumaekelts remain tone eren after sereral 
month* of incubation at 37* m contact with I per cent forrooL GtAurr and 
ZoirrtNDTK (1933) ha\-c ahtnm that detoxication can be adnered by 0-8 per 
cent formol in 30 day* by *ub«tituting aaline with hytlroIy»ed peptic raediom 
a* a *oh-ent and mcdinm of detoxication of the venom. In pracoce we foond 
that Martm * broth (hydfol)’*ed pig# #1010*011 extract and beef inftmen) u 
quite fuitable for thi* purpo*e, 

B\ applying the utne procea* to venom* of other African cohibnwi, 
the venom of Aojtf hau Naia trtgncobs SeptJom JwmMfiutn and Dndicpa 
oM^stierps haw been airmlarly detoxicated with 07 to 0 8 per cent formol 
in Manm* broth m the nroe period of a month at 37* and converted fauo 
*peafic tnavenoms 

Io\'estigatioas on Aaiatic colubnne venom# have ihown that drtoxkatioc 
of \ma tnpudimu i* al*o corwidcrablv accelerated by the *aine technique. 
\fteT a period of 30 daya of detoxication by 0 8 per cent formol m Martin » 
broth, 30 mg of the resulting N tnpmitOMS anavenom can be aafelr injected 
in gumeapig*. By contrast the same amount of venom, treated with the 
»ame percentage of foruwl, dunng the tame period, will kJU the gumeapig 
in 1 hour Full detoucanon ta onlv reached in 2 month*, doubk the 
length of time a# compared with anavenom pre pa red In broth. 

PUCTARATTOX Or AajU flotra AKAtTNOM rO* OOtSI I>CtrV12ATtCW. 

For imiDU£tok>gical reason# ctmilar to iho»e referred to tliovc in con- 
nection with the venom of B anrfsns the venom of Nas flavt ha* been ideaed 
from South Aiincan colubnae venom* a* a prototype antigen for the preparaQ* 
of polvi-alent antivenene, 

K 1 per cent tolotlon of Aai« fiafa venom i* prepared by cDwlrmf 
6i> grammes of tht* venom In 6 Etres of Martin * broth healed to a temperaUire 
of 30 to 40* C This sohitioQ is added to 0 S per cent, formaldchvde tad 
mcubsied at 37* The addition of fonno! i* followed, in the absence of pH 
idjuttmcnt, within # feir minutes by an opalescence which incrca*e* dunng 
the subsequent hour*. After 24 hour*, thmoghout the product ■ fiw ptr 
apitate u observed which settle* gradually and lca>'ea a dear layer *t the upper 
part of the antigen. Mlihm 3 to 4 day# the preapitatc ha* condensed into 
a coarae, straw like deposit occupying the lower portion of the fluk of 
the upper portion is practically clear and * pale yeikrw colour After 20 d#y* 
incutation the antigen u well shaken in order to break down the 
apitite to a fine sospenjion. Four to 5 cc. of this prtiduct, ts 40 to 5U 
representing 200 m.Ld. dose* of the original i-enom, injected sabcutaneoaiy 
Into gumeapig* prorc* atoxic, producing only local oedema. Fifty 
500 mg of anavenom can bw injected sumlariy into normal horses 
ill effects other than local tuentng , 

Rabbit! submitted to four mjections of 50 50 73 and 100 mg ■“ 
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*n4venom arc tKen able to resist the intravenous injection of 4 mg of x-enom 
of N fiara representing 20 ni.Ld for the controls 

Immunization of ginneapigs and rabbits respectively \nth the soluble 
tnd preapitated fractions of ftata anavenom shoves that these two fractions 
we both anogemc. 

In practice the preapitated nature of the anavenom does not interfere 
with the tmm nnizfl tjon of horscs, even when Urge doses arc injected such as 
1 600 mg at the end of immunization In fact, it has a bcnefiaal effect on 
the mimunitv response, as other antigens havx when injected m a preapitated 
form, e g diphtheria or tetanus alum preapitated toxoids, deUjmg the ^sorp- 
tion of the antigen and stimulating local mflammatory actions This results 
m a better utilization of the anageo by the sj^tem and ulamately m a higher 
immunity response This action is further increased bj the addition of 
tapioca (or sago) to the anugem It is added m the form of a fine sterile powder 
s few hours before injection of the anavenom accordmg to the method of 
Ramon (1925a) 

^Vc have used this accessory method of immunity stimulation during the 
last 15 vears for tetanus and <Lphthena production and hivx found it also 
bcnefiaal in the case of antivenene production. This is particuUriy the case 
m. aiuvenoros obtained m a non preopitated form, as ts usual m those derived 
from Tipenoe venoms and also from the Indian Nma tnpudioju which remains 
in a soluble form even m broth. This stimolating action ts particularly evident 
in horses immonized ongmall) with pUm anav'enoma, the litres of which were 
graduallv dropping After re immunization with the same antigens to which 
tapioca had b«n added they showed a new rue m neutralizing titre for a 
considerable period. The use of tapioca os an accessory stunulant m anti- 
venomous immumtj response has been found beneficial by Maluck 
(1935) m the preparation of anti Naxa tnpudta/u V nuseUn serum using non- 
modified venoms as antigens 

Role of Buffer and pH m the Preparation of Anavenoms 

Nma flata venom. The role of buffer m the detoxication of the venom 
of this colubrme u mainlv reflected in the physical conditions of the resultiDg 
anavenom. 

As shown above, the forraoUration of Nam fhxa venom results in a heavy 
preapitatc ra the absence of a buffer particularly if done m broth. Rlartma 
broth used for the solution of venom was added to Glenny s buffer used m 
the Schick test, t e boraac aad 5 25 grammes sodium bi borate 3 56 grammes, 
and sodium chJonde 6 1 grammes per 1 000 c c. of broth. This results in a 
dcUj and reduction m the amount of preapitate after addition of formol 
compared with the product with no adjustment It was thus tned to increase 
the amount of buffer The addmon of the double normal concentration of the 
*znic buffer was found to inhibit completelv the preapitatc of the resulting 
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•na\'eaom, which kept, crcn ifter tcwnl month* *torage lU Djbt jflkMr 
coJkudaJ ipp cj ranee. 

The tame retuh* were obtained with StpfdoH ktfwudifUt anarcoom, 
tj a hearp precipiute without buffer M redu^ precipitate on the idditKc 
of a nonnaJ concentration buffer atrong opal eacen ce and coikadaJ appearance 
with double the normal concentration of buffer 

\* vnQ be teen later thta soluble form of A fiata anarenora wa* u*ed for 
the intravenou* immunization of horaea lo dotes up to 200 cc. (2,000 
of the onjinal venom) 

Role of pH in Aoia flact venom detovicanou. 

The Deckman pH electrometer nna used m all pH detcimmatKm* referred 
to m these cipenmenti. 

The following rt pe nm en ta were earned out on a hatch of 2,000 cx. of 
the product under tat. The pH of the ongmal Martin a broth uaed for the 
venom aolution na* 7-6 The aotinion of 20 gramma of Kc§ fitn TeooiB 
doe* nor much alter thu pH After the addition of a conccotnrtroo of 0-S 
per cent of formaldehjde (40 per cent) the pH dropped to 7 1 (the pH u 
liable to drop tn tuch condition* to below 7 a* ascertained m other batebe* 
of the product). The medium na* ibereafter dtftnbuted m a *erjes of flaib 
each containing 100 cc of the product and the pH wa* adjutted reapectrrdy 
to 345S,7Sand9 

The lena of flaak* wu then UKubated at 37 In all flask* during the 
following hour* an opalescence was obaerved, tvhic^ reached a mannmtn at 
both eTtmnc ladity and extreme alkalinity Thi* wa* followed in the flaik* 
of pH 3 tnd 4 by an early precipitate which rspidJv *ettlcd down to the botJom 
of the flatty leaving t clar fluid above A much finer precipitate wa* obsen ed 
m the flaak* of pH 5 and 6 which gradually aetiled to the bottom. Fb*kpH7 
•bowed a very itrong opalescence and reraamed ao with only a slight preapi^ 
non (Thtt msy be foUoued in the absence of a buffer by the fonMtjoa of* 
heavy precipitate of variable amotinl from batch to batch.) In fia*k* 
and 9 a heavier and more rapidly forming precipitate wa* observed lemBg 
a clear medium a* occur* m cate of high aadity , 

The abundance of the prcapilffte throughout tbe lena of pH 
alto accofdrog to the ongin of the A /lava venom. Tbe determmatJoa 
the rare of detoxication according to the pH ha* been done on several 
of N -fitva venom — aampla of the venom* bang taken after ^ ^ 

40 day* of detoxicatioti. A sample adjuated to pH 9 wa* found to be *lj g*? 
atoxic after 20 dav*. Of this 2 cc could be lubcuianeootJy m/ectrt 
gumcapigi without lU effect*. The aame dose of forrooliied venom 
vrtt* fatal in 2 hours, Atovicity for the sample pH 8 wa* reached after 
and after 50 day* for that of pH 7 2 cc of a aomple of pH 6 ‘ 

be toD tone after 60 day* iocubadon. kilhng guinapig* m 2 hour*- ^ p 
Active immumxttKm with the product* cormpoodtog to pH 0, > 



•bonTtd th»t more spetdi!> detoxicated, formoUzed products of pH 8 and 9 
hid lost part of their anugemc power*. In pracucc large batches of N fiava 
venotn* to be converted into anavenom* ore adjusted to pH 7 to 7*4 

The »amc pH influence has been found to hold m the case pf the dccoxica 
taon of the venom of N tnpudians as weU as m npenne \-cnoms such as 
8 anetans alkalinity accelerates detofxication while acidity delay* it. The 
optimum IS round about neutral point, 

CONTOOL ItETHOD FOR ATOXJCITY OF A^A^'ENOMS BASED OV 
DISAPPEABANCE OF ORIGINAL HTPERCLTCAEStlC FROPERTIES OF VENOMS 
Beside* general atoxiaty as ascertained b> mtra\cnou» fubcutancous and 
intradcrma! mjections in, expenmcntal animal*^ an additional test for checkmg 
atonaty u afforded by the disappearance of hyperglvcaeraic properties pro- 
duced ongmally by the respective venoms before their detoxication 

Bertrand and Vladesco (1940) have given evidence of the hj'perglycaetmc 
action exerted in the blood of experimental amroals injected with a vanetv 
of colubnne and viperme venoms Reacarche* done m this department, details 
of which will be postulated m another pubhcatxon, on Nma jiava and Bttu 
anrtemr venoms confirm the^e findings 

Comparative expenment* with these t-cnom* and thetr respectite 
anavenoms showed that after full detoxication the resulting products failed to 
produce such hyperglycacmic action any longer even if inject^ m considerable 
amounts 

Ncaa jiaui VENOM AND ANAVEKOM 

The intravenous injection of rabbit* of 2,000 grammes weight with 0 35 mg 
of lY fiaca venom (I m Ld, in 4 to 6 hours) was followed bj a conaidcrable 
increase m blood sugar — from 70 to SO mg before injection up to 140 to 160 mg 
per 100 c,c 2 to 3 hours later before the death of the animals In some animals 
(rabbits) mjcctcd subcutaneously with I rog of the same venom, a four to 
five fold mercase was observed, t g from 60 to 290 mg 

After a month of detoxication with 0 8 per cent, formol (m broth plus 
buffer) the intravenous or subcutaneous injection of 5 c,c, of the resulting 
anavenom correspondmg to 50 mg of the original venom or 150 raJLd, was 
followed only by mapprcciablc changes m the blood sugar of these animals 
from 50 to 65 mg before injection to a maaatnum of 65 to 70 mg per 100 c.c. 
after 4 to 6 hours, arid down again to 65 to 70 mg per 100 c,c. after 24 hours. 
With no lU effects. 


BiUs anttans venom and anavenol 
Sitmlar effect* hare been found with B arutans venom and it* correspond- 
ing ana\*cnom as illustrated m the foUowmg eipenment 

A rabbit of 2 000 gramme* was injected mtrarenously ivith 1*4 mg of 
B anetans venom. Death followed after 4 to 6 hours The blood sugar 
5 minute* before injection, was 50 to 60 mg per 100 c c. Three to 4 hour* 
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tftcT injection it incnodd to 250 to 310 mg there wa« t fire to c\ tuna 
mcreate in blood togir 

Rabbit* of 2,000 gramme* were injected mtnTenousJr »ith 3 c,<x of 
B anfra« anavenotn (detoncated for I month with 0-6 per cent, fonool). 
The blood tug*r S minute* before mjection \r*» SO to 60 mg per 100 ct 
Four to 6 hour* afterward* it reached a outimum of a 100 and 24 hour* 
came down again to 60 The rabbiu aurvivcd without ill effect*. 

Partially or imperfectl) detoncated venom* mjected according to the 
aame technique reaulted In a late death of the anlnuli. Such pro Aic t* wiH 
produce hj-pergljxaemia withm apprecub!* limit* but let* than In the ca*e 
with the original \enom». Three c.c- of fi anetans \-enom detoncated with 
0-6 per cenL formol and injected after 30 dar* incubation mto rabbit* of 
2,000 gramme*, ga\e the following reaulu The blood *ugar 5 minuta before 
uyection wa* SO mg per c.c. Six hour* later it ro*e to 125 mg The animal 
wi* nek and death followed toon after 

Thn method, iberefort, conautute* an additional and *cn*itive tat, com- 
parable to the general atonoty teat and auhablc al*o for checking the atoxicrty 
of ana\-enom* or the reaidi^ tocodty of incompletely detoxicated venom 
den rati vn, 

PlCTAlATlON Of rOLTTAUKT ilUlt JTirfjm-Atflfl JiM a.WTIVrtE<l, 

For the immunological reaaon* erpreaaaj above the venom* of B anrtaw 
and N figea have been *«kcted a* the rtapective prwotypea of vipennc and 
colubnne venom* m the production of ^yvalem ttUveneDe for Sotrti«» 
Afnca. 

The immumrauon of the bor*«* entails weeklv lubcutaneou* bjectmn* 
of the combmed B anrtJiu-jV Jtgva anavenom* according to the following 
•chedulc — 
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The two anavenom* are mixed In equal part* according to the 
required- The miitoro ha* tapioca added on the eremng before the 





ind 18 left at room temperature o«nught, or altcmatiN-clj the tapioca i» added 
t few hours before injection to the anavenom which is then warmed to 35** to 
40® C , and shaken well before injection 

Reaction* following injections of anavenoms are of a mild protem nature 
“flight local oedema after the first inoculation without haemorrhagic lesions 
or neurotoxic s^Tuptoms The seventj of the swelhng increases mth the 
dosage and is partly due to the tapioca Occasionally the formation of stenie 
tbscessea is observed, which are punctured when formexL 

General reactions are limited to thermal reactions These are ncgbgible 
tt the commencement of immunizatioa, but may reach 103® to 104®F at the end 
of immumxaoon Thc> usually show a sharp me, reaching a maximum on 
the evenmg of the mjection and settling down within 48 hours without those 
neurotoMC or nephritic comphcationt which too often are obsepied when 
non-modified venoms are used as antigens. 

We came across horses which appeared unduly sensitive to detoxicated 
vehom proteins tbcraselN'es, and showed protein shock, as a rule towards the 
end of immumration. In such cases it is advisable to ipUt the doses mto two 
or three fractional mjection* spread o\cr 1 or 2 days, accompanying them 
with a heart stimulant, e g , camphorated oil 

Titration, 

A sample of blood is taken from the horses undergomg immunisation on 
the 7th day after the last mjection of anavenoms for the determinatiOD of inn 
B aneiaru and Aoia fiava neutralizing litres If 3 c.c. of such serums arc 
found to neutrahie m vitro a minimum of 10 mg B anetaru and 1 mg of 
iV fiaca venoms the horses are bled on the following day as follows — • 

8th day lit bleeding 10 htre» 

10th daj 2nd bleedmg 10 btre* 

Durmg the first) ears of these studies determination of the ann B arutom- 
N fiata neutralizing ntres were earned out on rabbits, until the titration 
method at different levels on mice was introduced. With a view to maintaini ng 
homogeneity m the exposure and interpretation of these serum titration results 
over the last 10 years all scrum titration results given In the present paper 
will be expressed by means of the same rabbit titration method. After the 
correction introduced m the mtcrpretation of these essay* titration results 
on rabbit* compare closely with those obtained when using mice, according 
to the standard method proposed by the Standardization Committee of the 
League of Nations (Grasset 1^40) 

Technique 

Three c.c. of immunized horse serum under test arc mixed with varying doses 
of B cnetonj venom from 10 to 20 mg and of N jiata venom from 1 to 2 mg 
The great majority of vipcrme and colubnne neutralizing litres fall within 
these lirmts. After an hour of contact at 37“ these mixture* (after the addition 
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of aline to bpng the rotame of each np to 10 cx.) arc injected mtrtrtnooilj' 
into nbbiit of 2,000 grammes. If the minimum titre of 10 mg of ^ «nrt«o 
and 1 mg- of fiara renom u not reached the hones rccene a sopplcmcotaiy 
injection of 1 600 mg of anarenom, ur 160 tc. of B erjrteou and A fitrt 
anarenom, which uinally brmgs the acrum to the required trtrt. 

Tbe B ertrioja and N fiara venoms used for these ntrstKm essays coosat 
of pulve ni ed pooled vervoms, which ate kept tpedallv for titntiijQ purposes 
for a penod of several yean m glass at op p et ed containcn m the dark- Tbcir 
toviotT i» compared penodically 

Let u* ro e p t i on m paaung cn bUCTcctiojr pom mtanlina the floccolitinn pfacn> 
mcnon m B tr^eUau Tetwm-^trrroqtt m mm r*. tVbca terics of frnitum an 
prtpirtd to cormpoud ciowly to the orutnCzstion rsnee m c^Mlcsccwe b obamnl 
mhicb ap p ean usosihr witho a few mmutaa after thnr pnpsnOocL Thn opaleactw 
trtcieaaes rapldfr arid imnfly muhi In an *' oeijiiiiJ " flocnjlataon a* n the «*» cf 
diphthcm ttndn an tna sm mmurca. Care o*jtt b* takm to break op thn preopratc 
bv dnrwm* the mfctture in ar»d out of the aj i in fi f arreral om r i befoae pvms tbe 
%et)Ous hyectMn- If audh p re vautio ea are pm taken, the bcary flocojlaijoo focmed m the 
nurture frequently results in a rtoWru ahock to the rabb«t brirordiately after injeetise. 
btaey dyepnoea and ootlap** \«ry often cndmit In dejnL. 

\ iminlAr ftocoiUtion b obWrer! qwte frequently m ihe N A*ra rencen yrmn 
ttttoum but n uausDr delrred. tikmf place amt a fni boon ana ts of a fc*a bery 
ebancter la unpobhahed bivestnsatiana by the tuihw on the poaaible u w ^ 
pbm o ea e rwp m a trtnnon laetbod, the aaenc caadualcn waa rtsebed as that cspinied 
by CALxrrrt (IbM) m the case if \ tnpMScas vtntaa -a J TthePcB a uuuico. Taa 
pbeaommoo of orartnal flocadaoon tn tpea£e TTueen-afiUTtnaBe a i h tigta t akn place 
to a zone doae to the aeutralkatiaD pomt but does ec« aOnr audi a doaa acconte tarv 
tm as ihct obtained from the tmculatiaav with tha tanx aencs of ecuntuits, cf^ opoy- 
cwstal amecub audi as miee. 

The immurutT response to B cnefoxr u Ln the case of anU npenne sen 
compared with that of colubnne a considerablv quicker and higher than the 
fc*I>oftse to % Jlaca Tbe mimmum Deotrafizing Hire of 10 mg B *rwt£xs 
t# often conuderably eiceeded, 14 o»g after the eighth injection of 1,600 mg., 
while an extra injection of 2,000 mg u m some cases required to bnng colabnne 
antibodies to the rmm rmi m neutrifinng Utre. 

Re-vnmwm -uti^ 

After bleeding the horses are given a period of from 4 to 6 weeks rort 
before proceeding with re-immuniiation- This couaiits of three subcut aneou * 
injections of mixed "B onefdiu-N fiatt anavenoma given at weekly tnttmb 
as follows — 

Tasu lU 
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Blood lamples for utnitjon are taken 7 da\i after the third injection This 
B followed by a bleeding of 10 L the following day if neutralization for B 
anelans and for N fiava is found tamfactor^ A second bleeding of 10 I 
B earned out 3 dap later In the great majonty of the horses these three 
injections are sufficient to bnng the serum to its onginal titre, more particularly 
in the case of B anetans Subsequent courses of 4 to 6 weeks’ resting periods 
re immunization and bleedings are planned according to the above schedule 
Thus an average of four to five re itnmumzanons and corresponding 
bleedings arc obtamed per year from each horse, re p r es enting an annual volume 
of 40 to so I of antBcnene, This is obtamed without undue strain on the 
horses condition and os can be seen m Table III p 476 many horses have 
been kept on antivenene production for penods of from 2 to 3 years. 

While for the first immunization it is ad^ 1 sable to complete the whole 
course or at least the first six injections using anavenoms — for re immunizations, 
partly detoxicated venoms (2 to 3 weeks at 37") ma) be used m cases of necessity 
Notwithstandmg increased local reactions, abscess formations and a sharper 
nse m temperature, this procedure docs not endanger the life of the horse. 
Heart stimulants arc gi\en u prevenute measures m such instances Such 
procedure, howe%er necesiitstes in many esses a longer period of rest between 
re immuiuzatioDS 

Cer tain hones reach their maxunum anti-colubnne and anti npenne 
litres at the end of the first immunizatioa, while others attain this onl) after 
one to two re-immunEunont, The Utter is more frequently the case and holds 
to a greater degree for anti-colubnne immunizations These neutralizing litres 
may then remain withm small variations at the same high level for long penods 
— m some horses for several years. The cobra immunity is usually the first 
to weaken. 

^Ticn signs of a decline in the anu tone response to the usual antigcmc 
dosage are observed, the re immunization of the horse is increased by an extra 
dose or supplementary mjeciion of 2,000 mg of the anavenom corresponding 
to the type of tntibody-colubrmc or vipennc m decline We have found no 
practical utility m mcrcasing higher than 2,000 mg cither the colubnnc or 
npenne anavenoms. This extra dosage usually results m a remforcement of 
the immumty and an appreciable nse in the neutralizing litre for one or several 
re immunizations. Care must be taken m such conditions to lengthen the 
penods of rest between immumratioa to allow the healing of the larger abscesses 
which often follow the idnunistration of these increased doses When m spite 
of these supplemcntaiy doses the Dtrc drops to 8 mg B aruiwts or 0 8 rag 
N' fiava the limit below which serum is rendered unsuitable for therapeutic 
use even after concentration the snunsl is definitely discarded. 

During the penod 1932 to 1943 a total of forty-six horses was used for 
the production of polyvalent antivenene In all of these, immunization and 
•^hsequent re immunizations were earned out with B onrtam and N fiava 
(or N inpttdxans) anaNenoms according to the above desenbed method. 
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Dita reprdmg the respective neuinlamg titre against B ttraim tod 
S flava venoms for each of these horses ore included m Table IIL O-nJumra 
2 and 3 iboTr for each horse the rttpecUve anti B enelens and N flan nentni- 
Ising titrcs (miximum titres obtained during immuruxabon or re ImmunizatJoo) 
expressed m mg of the respective \cnoma per 3 cc. of serum. Results tabu- 
lated m columns 4 and 5 express the actual neutraEung Dtre determined in 
mg per c,c. of serum of the 5 amtant and N fiava venom, after “ correctioo 
and after taking into account the amount of venom tolerated by the anrmal 
used for the test, in the absence of aoUvenene, 

As shown by Daxic and Ljuainc (IftJS) In their study on the stmdxrd- 
oatKm of European viper serum about four fifths of the amount correspondhij 
to a C.1 d. of venom for the amtna] under teat can be tolerated by its syitcra 
without tbe necessity for neutralisation by the specific anb-aerum. The 
addibonal one hfth lethal dose is the amount of venom which will mult in the 
death of the animal To determine therefore, the correct amount of raiom 
ncutraUxed m anovenene eaauys, one must first subtract from the direct figure 
the amount corresponding to four fifths of the c.1 d. for the eipmraeotsl 
tmmal under teat In the present case this corrected figure Is obtained by 
subtracting from the amount of B anttm and S fiare venom neutnfiwd 
by 3 C.C. of scrum, the amount conespoodmg to four fifths of cme certainly 
lethal dose (c.Ld.) of the respective >enoma, for a rabbit of 2,000 granunea. 
By diMding this corrected figure by three the actual dtre per C.C. of lennn 
u obtained-* 


ixuieLt. 

Senan oj Iloru 125 

A DeterminaiiOH of B anetans ntvtrahaing USrt 

1 c I d of B aneiOMs >-enocn for intravenoua injection to rabbrts of 
2,000 grammes = 1 3 mg 
4/5 of c 1 d — I mg 

Amount of B anelam ^enora neutralucd by 3 c,c of scrum — 15 mg 
15 mg B antiatu — 1 mg (4/5 c-Ld,) — 14 mg 

14 mg 3 cc Serum — 4-68 rag — btre of neutralisation per c.c, of 
scrum. 


Tb* faitroditction of th» cuunjtiu ii m U» tecfanjquo of tntirmeo* hUsli^sJ^-^ 
a direct trtraiian of anthmepo lo tenn* of tbe weight ot \ ei xaia and can b* i** ” . 

any aeniple of Tenoca, a* long as tbe cJ-d of tlMt vmom is deteimtoed 
species of tbs saEns meigbt. This fs«or hM been tsien fajto account m tbs 
tloo metbod of smt-Eurti^«n v+per aeium (modificatkin of B a nk ^ ^ 

method cai mks si ddferem ie%ekj proposed by Ipa» (1603) to tbe Pomstwt it 
kitlwi Committee of tbe League <5 Natkna. It Iws been ihmra that tUs . 

be applied mfth satwfsctory sccuracr in tbe standar d b a t i on of both flilB , 

Ntim fitca antibodies coot*med in tbe re sp ec ti ve monorslcBt »crs cr m u* te*u™» 
poiyvileDt autfveoenc (Gaasarr 
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B Detenmnation of N flava neutrdltzing litre 

1 c.Ld- of N fUzca venom for intravenous mjection of rabbits of 2,000 
gtimme* 0 35 mg 

4/5 of c,l cL - 0 28 mg 

Amount of N fiava venom neutralized by 3 c.c of serum “ 1 5 mg 
1 5 mg — 0 23 mg (4/5 c,l d.) — 1 22 mg 

1 2 mg + 3 C.C. scrum = 0 406 mg -= titrc of neutralization per c.c. of 
•Crum. 

As can be seen, the difference ratio brought about by this correction is 
relatively not so important m the case of B anetaru scrum titration for which 
the neutralization per c.c. of natural serum is high — from 3 to 6 mg of venom 
per C.C, In the case of Horse 125 referred to m Table HI it is m the proportion 
of 1 15 -= 6-6 per cent. By contrast, this correction is more notic^le m 
the results of the N fiava serum for which the ratio of specific neutralization 
expressed m mg of venom is usually ten times lower than that for B aneians 
For the same pol^walcnt Horse 125 the difference m the N fiava titrc is 0 28 1 5 
-a 18*6 per cent The ratio of the correction quotient is therefore about 
three times higher for N fiava than for the B anetam titrc In practice a 
serum such as that of Horse 125 which without correction apparently neutrabxes 
0 5 mg of N fiava venom per c,c. is found after correction to neutrahze actually 
only (M06 mg 

The technical reason why in these rabbit titrations, cspeaaUy m N fiava 
essays we have kept to 3 c c. serum, is to work with reasonably high tot doses 
of venom t e 1 to 2 mg of N fiava venom, representing about 3 to 6 c.Ld. 
for the controls The use in the testa of smaller volumes of natural anti N fiava 
serum would tend to reduce the corresponding test doses of venoms to limi t* 
too narrow to permit of accurate mtcrpretation of the essays 

For Concentrated antivenene which usually jiossesses three times the 
potency of the original scrum, the differences brought about bv the correction 
arc relatively not so high Thus for a concentrated globulin which neutralizes 
14 mg of B anetans and 1 3 mg N fiava per c,c. the titrc after concentration 
will be 13 mg and 1 4)2 mg for the respective venoms 

Analysis of the corrected litres given m columns 4 and 5 of Table HI 
for the sera of 48 horses shows that the B anetwis titrc vanes from 3 to 6 3 mg 
per c,c. of serum with an average of 3 73 mg (4 mg uncorrected titre) per c.c. 
For N fiava the titrc vanes from the exception^y low figure of 0 15 to 0*64 mg 
with an average of 0 32 mg (0 4 mg uncorrccted litre) per c.c. These titrcs 
represent conservative figures as m many cases ncutrahzation could not be com 
pleted to end titre, but was taicn on a minimum requirement basis due to 
shortage of ammnU 

These figures reflect also the different types of immuni ty response which 
characterize tnti-viperme and cohibnnc immunity They arc the consequence 
of the different antigcmc natures of the antigens. The complex enzyme like 
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properties -which mostly charactenre vipcnnc \ciioms give a considerably higher 
tnnbody response as compared with the neuroto^c response in colubnne venonu 
The neutralisation rouo for these two types of antibodies expressed in mg of 
the respective venoms per c c, of serum is about 10 to 1 

It IS also mterestmg to note that on the whole the mdi\idual immumty 
response for the respective hones is TeUti\ely of the same magmtude for the 
two types of viperme and colubrme antigens. Thus if we consider the neutralir- 
mg figures for Horses 123 392 and 425 which arc those horses showing the 
highest response it will be seen that they are high m both vipcrmc and colubnne 
annbodiea. The same applies, although with a relatively higher vipenne 
response to horses showmg the lowest titras such as Horses 268 278 371 
and 395 

As m the case of bactcnal antitoxin such as diphtheria and tetanus obtained 
from horses immunued with formoUsed toxoid vipenne and colubnne anti- 
venenc obtained from horses immunised with anavenoms do not show any sign 
of defiaency m neutralizatioa nor m avidity against the respective venoms. 

The different tone and antigenic fractions demonstrable biologically and 
expcnmentally ih the ongintl venoms are found to be neutralized by the anti- 
venene obtamed from horses immunized with the respiecnve anavenoms rhu 
applies equally well to the neurotoxin of vanous colubnnes {N jUrva N hau 
etc Sepedon haemoeh^Us Dendrapsts angustutpi) and to the proteolytic, 
coagulant, anticoagulant or haemolytic Actions contained in the -various 
Afncin and Asiatic vipenne or colubnne venoms which we have detoncaied. 
This mamtenance m the speafiaty of anavenoms is particulariv evident m cases 
of cross neutralization with monovalent anhvenenes, obtained from nperme 
or colubnne venoms of close zoological relationship but diffcnng m one or 
other antigemc fractioa. Such is the case with venoms of B onefonj and 
B gabomcoi an equatorial representative of the same BtUs group As shown 
by Grassct and ZotrrEPtDYK (1938) the latter venom, although dosely related 
to that of B aneians is not neutralized by B anetans antiicnenc and wiU lull 
by Its higher coagulation actioiL Specific B ^abomca scrum prepared from 
the re sp e cti ve anavenom has proved of full neutrahzmg and therapeutic value, 
not only against B gabomca venom but also against B aruians ^enrun, 

Not only the specific but also the group antigemc properties of venoms 
arc conserved m detoxicationL This it shown by the group neutralization of 
monovalent anti-A^ flava scrum agamsi v e no m s of other Ncaa varieties {Nma 
hate N ragneohs and other distmct species such as Septdon haemacheUs) The 
same applies to anavenoms denved from vipenne -venaina and demonstrated 
m the group neutralization of monovalent B anetans serum towards the venom 
of vipennes of the tame group as B eomtitus B caudahs and other tpeaes 
such as Causus rhombealus 

As regards avidity stanoardization experiments on mice injected with 
venom-antivenene raiiturcs just after preparation and after 60 minutes contact. 
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Horsts 351 and 352 In another ccpenment, two new horses, Horses 351 
»nd 3 d 2, were submitted to only four large subcutaneous injections of mixed 
B tfnefoiw and A' fiava tnai-enom starting with 500 mg , a dosage twenty 
times higher than m the last expenment, on 22^^ folJou*ed b) 750 rog 
on 14 9^ 1 000 rag on 21 9^ and 1 400 mg on 1 10^ of a mixture of 
each of these two anaN-cnonis Neutralcration tests with samples of blood 
taken 7 days after the first injection showed that 10 c.c of serum of both hones 
Ciiled to ncutrtlixe either 2 mg of S anetanj or 0 35 rag of iV fiava lenoms 
rhe antivenomous immunity de> eloped graduallj during the 2nd week ss 
shown by the titration of scrum from bleedings earned out after the 20th day 
(11^.39) 3 C.C. of scrum from Horses 351 and352 then neutralized respectively 
3 mg anetatu venom, \\nth regard to N y?<rrtf \enom, 10 c.c. of serum from 
horse 351 neutralized 0 35 mg lO c,c, of scnira from Hone 352 tested under 
the same conditions resulted in desth after delay 

Bleeding 23 days (14 9,39) after injection The sera of the two horses 
non neutralized respectively 5 mg B anetans and 0 35 mg JV flava venom. 

Bleeding 7 days (21,9 39) after the second injection ^f 750 o&B aruUua 
and 750 mg N fiava venoms 3 cc. of the sera of the two horses neutralized 

0 and 7 5 mg B anetans venom 10 c c. of the serum neutralized 0 7 and 

1 mg N fietca venom. 

Bleeding taken 7 dayi (27 939) after the third injection of 1 000 mg 
B anetans and N fiatc anavenoms 3 c.c. of the serum from Horse 351 neutral i 
ized incompletely 7 5 mg, B anetans venom 3 cc. of the scrum from Horse 
352 neutrahaed 8 mg fl anttans venom 3 cc of the serum from Horse 351 
neutralized 0 5 mg AT fiava venom 3 cc of the serum from Horse 352 neutral- 
ized incompletely 0 5 mg N fiava venom with death overnight 

Final bleeding taken 7 days after the fourth injection of 1 400 mg anavenom 
3 c c of the serum from these two horses neutralized respectively 8 and 10 mg 
B anetans and 0-6 and 0-65 mg N fiava venom These litres obtained m 44 
days reflect tgam the considerably higher antrvenene response to B anetans 
than to fiava venom. 

From a practical pomt of view although the anti B anetans titrc so reached 
IS within close limits to the minimum required ntre for therapeutic use, the 
anubody rtsponse remains definitely too low These infenor results together 
with the big swcllmgs which followed the original injection of a large dose 
of detoxicated venom protem (I gramme of mixed anavenom for the first 
injection) plead for the use of progressivelj mcreasing doses of anavenoms 
according to the usual method detenbed above which results in a higher 
neutralizing ntre of both cohibnne and vipenne antibodies, 

iMaiUVlZATION OF HORSO BV iNTaAVENOC* ISTECTIOVB OF ANAVENOilS. 

We have menuoned before that large amouma of vipenne and colubnnc 
anavenoms can he injected mtravcnoualy to expcnmental animals without 
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toxic tymptoim. Having m mmd that the hitra\Tnom tdmuuftntiOQ of 
anavenomi might eventually retult in *n increase in the iroraumty respoiue, 
xrt have proceeded to the hypenmmunization of fi\e horse* on theae Eoci, 
They were aubmittcd to the usual scheme of aoaienom dotage as for nbeo' 
tancotts mjection except that the mixed \ipenne and colnbrme anav eo om was 
gnen Intraienoialy N fiazm anavenom used for this purpose was treated 
as usual with 0-8 per cent, formol hut was strongly buffered in order to obtini 
an anavenom free from any preapitstion. This antigen was used mrrrd ra 
equal paru with B anetaas anavenom (0-1 per cent, forrool). In order to 
minimixe the risk of \cnom proteimc ahock^ the mixed anavenom was added 
prior to injection to an equal volume of sahne and injections were done very 
slonly 

Uoruf 263, ^2 aad 39a were submitted to a course of eight intravenooi 
injections according to the following table — 
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Sa— 41 

i MSI 

I rsHt 

*00 + *00 «laM 


9.1.41 

I sno 

1 40ft 

(C) + *S0 


Horses 393 and 396 recci\-ed the same course of intravenous injections ^ 
earned out at intervals of 10 days. No apprcaablc reactions 
6rst dose except a nse m temperature to 101 to 102 on the ci cmn g 
day of mjcdion. From the 6th injection (total 1,600 mg. anavenom) 
the horses started to show violent shock reaction. Durmg the 
mg intravenous mjecOon the bones became giddy or suddenly 
nse agam after a few rmnulea of acule dyspnoea and semi iroconsaocsnesi 
the ground. This wa* followed bj shivering attacks, sweating and ““T 
of temperature to a maximum of 103 on the umc ev en i n g 
minimne the seventy of these reachona, the respective doses frvmi 
injection onwards were spbt mto three frtctionil injections at 10 sjn-. 
and 3 pm. and were prowled b> a heart stimulant. ihock. 

The adoption of this scheme tended to reduce the sev-enrv <j*erred 
but not inhibit it altogether The maximum reaction was ususHy 
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ifttr the first fractional injection m the rooming followed as a rule by collapse. 
Two additional injections uiuallj resulted in * short period of apparent nialaue 
of a much less distressing character 

PrcUminary ncutrahimuon testa were done on samples of blood taken a 
week after the seventh injection 3 c.c. of serum from the five horses failed to 
neutralize either 8 mg of B ccnelam or 0*8 mg of N fiava venom Similar 
tests were repeated on the 7th day after the eighth injection with the following 
results — 


Scrum — Bont 268 


3 c,c. serum + 8 rag B cnetam Rabbit survived. 

3 C.C, scrum + 10 mg B aneiam Rabbit died m 1 hour 30 mins 

3 C.C, scrum 4* 0 8 mg ^ fiava Rabbit died in 24 hours, 

3 C.C scrum 4- 1*0 mg N flat a Rabbit died in 6 hours 

The sera of the other four horsca 392, 395 (injections at 7-day mtervals), 
393 and 396 (injections at 10-day mtetvTiU) all failed to neutralize cither 8 mg 
B enciatu or 0 8 mg iV flava under timilar conditions. Early death occurred 
withm I to 2 hours with N flava and within 4 to 6 hours with B anetans 


venom 

These results compare unfavourabty with those obtamed when the same 
scheme and douge of the same anavenoma are used, but injection is subcu- 
taneous. AdmmistratioQ of higher doses did not appear practicable conaidenng 
the distressing type of reacootis observed. The poor immunity response 
obtained together with the risks incurred when using such a procedure did 
not appear to warrant further practical trial along these lines 


Biiis gaboiaca A^AVENQ>^ and rrs use in the pheparatxon of 

A SPECIFIC AKTIVENENE. 

^Vl^Ie onti-B arutans scrum crerted a high group neutralization against 
most of the South -kfrican vipcrmcs (B comuiw B <aud a h i B airopcs and 
Causm rhomUatus) it afforded but a negligible protection against the venom 
of B gahonua (Gaboon viper). (Grasskt and Zoutendtk 1938). 

This necessitstcd the preparatian of a specific antivcnene against the 
bite of this Equatorial Afncan Mpennt. Although ictually its venom is of an 
average tonaty the usual gravity of the bite of gaboon adder can be partlj 
explained by the exceptionally large amount of venom which can be injected 
by this largest specimen of all Afiican \enomous snakes. From data recorded 
by Dr Ceccaldi Director of the Pasteur Institute, Brazzanlle who kmdly 
supplied us \nth large supphes of this venom and from our own mfonnation, 
3 5 to 5 c c of this \cnom can be extracted in one milking of the glands of 
a specimen ofl2m,tol'6m.in length, Thu represents a weight of (h6 
gramme to 1 gramme of dry venom (According to Dr Ceccaldi a figures 
2-97 grammes ncrc obtamed from three large speamena.) 



A 1 per cent iolution of B gahoMtca rtnom wt* found to be dctcrooted 
by 0 7 per cent formol in Afartm* broth after 4 weefa at 37* Rabbrta hn 
raunued with the rwulting arureooni aho^Td a high apeciiic immuatty agaunt 
S gahofocM rcDom, and tlao group protection against B antios rcnoco. Tbe 
^corporation of B labomca ajuvcnom in the hypcnraraunaatKm of polyndeot 
antrrenene horses resuhcd in a serum possessing high neutralaing pouen 
against that venom. 

During the penod I93S-43 seren bones were used for the prepiratJoc of 
polyvalent anUimene, including B gnixmite for Equatorul Africa- In addiooo 
to the usual B enftans~N fiaca immunaation thcj recen'cd dr doses of 100 
200 400 600 800 and 1 400 mg of B f^/otaca anaTenom incorporated m the 
weekly injections. Re immiminuon consisted of three or four mjectioos of 
400 800 1 200 and 1 400 mg of tbe same anavenoms. The ncutrahnng titre 
of the bleedings of these horses so unmumzed, varied from 12 to 18 mg. of 
>•600111 of B gabowua for 3 c-c. of serum. After concentration, I c.c. of tbe 
hrial therapeutic anbvcnene had an average neutrahting litre of 12 tog to 
14 cog B gah<mwa 12 to 14 mg B anrtsns and 1 mg N Jiava venom- 

Bitu aaaionui TO?o>f octoucatiov ax© aJvATOImi. 

Expenmenti similaf to those r e f eiTe d to above m connecdcm with S 
gabotata were earned out mth B naaearm 

VeutraJuition testa done with t>vo spedmens of 30 gramroea of thla 
obtained from Dr Ceccausi of the Paateur Inactuie, BraaanJle ahowed oalT 
partul ncutrakMlwn with polp-aient B g^>cmko-B enrteJu-B fiata strom- 
1 c c of ihii concentrated serum neutrahted only 6 mg J? Tiaoconns venom 
as compared with 12 mg B gabomica and 12 mg S enefaja i e a SO per ceot 
prorection ratio Drtamcation of B maxuorau venom was undertakea 
on the same lines as for other Btiu representarfves. One per cent. soJunoos of 
the venom in ttUne snd m bnxh were treated with 0 5 0-75 and I per 
fo r mol 

Comparative atosKaty tesla with these products were done after penotb 
of 30 to 40 and 00 daya incubation at 37* On the whole detocncatioo 
found more rapid for the sohiUona m broth th«n for those m saline. Tbe O-To 
per cent formol soIaOon m broth was sofBcientJy detoticared after 40 
mcubstKHi to be injected subcutaneously at the rate of 2 c.c. (20 mg of the 
ongmal renonij to guineipiga and rabbits without production of haeinonhsg*^ 
lesKms. TTic B Haoexfnas snarenom ao obtained was injected at w eekly uiterv" 
in increasing doses of 10 25 50 and 50 mg to rabbits Eight day* after e 

IsstinjectioQ these rahbita were teited by intravenous injections of 15 to 

B MMSieoms representing 10 to 15 m.Ld. for the control rtbbiti and ah lurvived 
0'S C.C. of •cram from immutuzed rabbrti neutralised i* vitro 0-2 mg B MW- 
cufBU venom representing 6 m-Ld for the control rabbits 

Steps were taken with i >tew to securing a sufEaent stock of B mmbcv^ 
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venom to incorporate it m the preparation of pelj-valent anti\-cnene for Equatonal 
Africa, Immunization of two horae* using this aiuiitnora is now m progress. 

^aia tnpudiiQJ OTttivtnom Its suhsittuUon for Isaia anavtwm ui the pre- 
paration of South Afruan anirvenene 

The detomcaaon of tnpuJians x-cnom and its tiansformation mto ana 
venom has been achicrcd by Raiion (1925) Expenmcnti earned out b) 
E. Grassft and A, Zoctexdtk (1935a) have shown the close tone and antigenic 
relationship existing between venom of the African A’^ fiava and the Indian 
N tripudiam This reltuotuhip is reflected m the close cross neutralization 
observed m the r espective antixcncne towards the hetcrologoos venom. A 
lumlar cross protection has been demonstrated m rabbits immunized with 
anavenoms derived from these two venoms 

These findings proved of practical apphcaoon m 1941 A® a result of the 
war antivenene production by this Institute had to be considerably increased 
to cope with the rmhttry requirements, and supplies to various Afncan allied 
authontics (French, Belgium and Egyptua) which before the war were obtaining 
their antixtnene supplies from the Pasteur Institute, Pans, The number of 
horses used for the preparation of antivenene which was eight m 1938 reached 
twenty three in 1942. 

The stock of venom of the Afnaui N fiaca on hand became insufficient 
to deal with this mcretsed productioo. On the ^unds of the above antigemc 
relttiofiship it xvas deaded to obtam soine N tnpudjonr venom from India 
and substitute this venom for part of the N flava venom m the immunization 
of horses A first consignment of 100 grammes obtained m 1941 was detoxicated 
m Martin s broth with 0 8 per cenL formol, after the adjustment of the pH 
to 7 5 The detoxicated product, obtained after a month at 37® was used as 
anavenom for i mm u n i za tion purposes. A senes of mne antivenene horses were 
re i mm u niz ed with a mixture of antigen consisting of 50 per cent, N fiava 
and 50 per cent* N tnpuduins anai'cnom. Ten otber tnUxxnene horses recaved 
cidusivtl) N tnpuAians anavenom mued with B aruttuu tnsvenom as m the 
first senes Some of these horses were tested at the end of the two subsequent 
immumzations agamst the same doses of A'' fiava venom as m the past The 
results of this expenment showed that not only did the anti N fiava neutrahnng 
litre of the horses remam the same but the litre of some immunized with 
N tnpuduxns increased as the result of its substitution m place of the N fiava 
Further supplies of N inpuduau venom were obtained and detaxjcated accord- 
ing!) From June, 1941 until the middle of 1943 more than 200 grammes of 
venom of V tnpudions were detoxicated and the resulting anavenom was used in 
equal parts with N fiava venom for six subsequent re-immumzations of twentj 
horses m antixTnenc production. These courses entailed 3 weekly injections 
as indicated in the following table 
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\ mnple taken fw preliminary titration after 8 day»- 
9ih day bleeding— 10 1 
11th day bleeding — 10 1 

The anu- \ fltta titration earned out on the reapeoire blee&sp of ihoe 
aucce*ai\-e re inimiinirauon* ahotred that on the whole either the N 
neutralumg litre t\m maintained or an mcretie in the titre op to 40 per cent 
in »orw boTKa took place The reaulung concentrated antlvcneoe ahorol 
the u»uaJ thre< to four fold concentration nrtio in A fiat 0 anlilxxBe*, *• “ 
the caae m pure anu AT flora cooceotrated giobulin. 

Group neutnltianoa agaunat other Afnean eolubnne itncana «cb «» 
\ kote \ aynco/ir Sfpodao kotmaefuta and Doitiropni aajMStUfpt wt* ah® 
tKenained and found to b« the aame aa to the cue of the concestnted ash' 
xenene denred from oeii) A yl«r« venom. Bmdo thia uicful appBcanon of 
N (nptuiiOHS anarenom to the preaent purpoae, thew reaulu provide o» aTth 
further infortoauati regarding the appbcatioo of anaxmoma, the prododo® 
of apecific anu-A Inpudjoos aninenene by meana of ita anavenom. 

on the iubject of detoncauon of renotaa from anaic* of Anal* 
ongin, »e »baJl refer to eipertroenta regarding the detouaticn of trro other 
Irtdun repreaeatatixc* and the o*e of their apeofic anavenoma ux reapcdrit 
imrounutuoat 

Buttfons fasciants (Banded Krut). The venom of thia Indian cotobni* 
la charactenacd, in addition to lU neurotenon by a higber content of 
rhagm than is found in % infmdioMt x-enom. The specimen of 
Jautom \enom %c uaed xvtta aupplicd by the Pore Dwg Houac 
Detoxication was esmed out on the asme lines u for Aaia xrtootn*. 
and Alartm i broth xvere both used as sohrent roedittrai for detovicaooo 
the results cnenpared. The Utter u shown earlier m this paper conddera^ 
accelerates dettrucation tad laxvcia the percentage of formol necessary for ^ 
producuon of anavenom. ^ . 

(1) 1 per cent, saline solution of B feunstus was treated 
xnlh 0 8 1-0 and 1 5 per cent, of 40 per cent, formoh (2) J per ^ 
uona of the same venom in Martina broth were treated respectively tntn 
0*8 and 1-0 per cent, of formof 
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T€»u for detoxication %vcrc earned out after a period of 30 dap at 37° 
<M the vanous samples. Amoimtt of 1 and 2 c c for cacti sample (10 and 
20 mg of the ongmal venom) were m;cctcd subcutaneously into nornul 
goincapigs. Slight local necrosis was obiened m the aiumals injected with 
1 per cent and 1 5 per cent formol salmc solution and was accompamed by a 
soft oedema of the abdomen m the animals treated vntb 0 8 per cent fonnoL 
The ammsls injected with either 0*6 0 8 or I per cent formol solution m 
broth showed no necrosis nor anv appreciable swellmg at the site of xnjectioa. 
It tppeart, therefore that 0-6 per cent formol is sufficient for detoxication of 
the B fasetetus venom in 30 dap at 37® proxided broth is used ss the medium 
of detoiDcation In order to test the antigemot) of the detoxicated products 
three rabbits of 2,000 gramme* were submitted to a sene* of five subcutaneous 
mjcctions of 10 20 40 80 and 80 mg of broth detoxicated S /utew/ttfanax-enom 
on 2.9 40 9.9 40 16.9 40 26 9 40 and 3 10 40 Ten dap after the fifth mjec 
tjon, the three rabbits together with the controls were submitted to an intra 
venous injection of a multiple 3 to 15 lethal dose of B fasajjtus venom. 

Rabbit 1 Tested with 3*6 mg 0 m.ld.) B fasaaius Surtived- 
Rcinjected after 20 hours with 3-6 mg (3 tmldl) SumvccL (Altogether 
6 nuLtL) 

Rabbit 2. Tested with 6 mg (5 tmLi) B fasaaius Died after 14 hour® 
Rabbit 3 Tested with 6 mg (5 cutd.) B fasaaius Sun‘i\*ed Reinjected 
after 38 hours with 12 mg (10 m-l d.) Sunived, (Altogether 15 m-ld.) 

Control Rabbit 1 Tested with ! rag £ fasaaius Died after 8 to 14 
hours. 

- Control Rabbit 2. Tested with 1 2 mg B fasaattu Died after 2 hour* 
Control Rabbit 3 Tested with 15*0 mg B fasaaius Died after 15 rams 
From these experiments it appears that a specific anavenom can be obtained 
from B fasaaius I'cnom which u capable of imparting to immuniacd animals 
an acti\’e immimity against i high number of lethal doae* of that venom. 

Vspera russtUa (Dsboia) Let us finally refer briefly to the detoxication 
of the Indian Vtpna msstUu (Daboia) which wbs achieved m 3 week* by treat 
meat with 1 per cent, formol (Grassct end ZoirrENurK, l£S5a) Active im 
mumty waa obtained in rabbits submitted to a senes of fi\e mjcctions of a 
total of 500 mg Daboia ana\enoiiL One c c of the scrum ncutrahxcd m vitro 
up to 1 mg Daboia \enora (5 m-Ld. intravenously for control rabbits) Other 
rabbits which received only three doses of 30 40 and 50 mg B russellss anavenom 
stood the test of 4 of the same venom injected intravenously 20 m.Ld. 
for the controls. 


Sepedon haemachetes {Rsf^hals) anavenom 
Preparaiton of speafic polyvalent antwenene 
As a matter of immunological mtereat, we shall refer to certain mveatiga- 
tions undcTtaien with the v enom of Sepedon haemackeies and its anavenom, m 
connection with the production of antwenene 
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At ihown by E. GRAStrr and Zootindtx (1933) the venom of tloi South 
Afnctn edubnne can be delffacated on the tame Iioes as t)ie v enoim of the 
J^axa group A 1 per cent, solution of S haewiachttn dissolved m hlsitm ■ 
broth and treated with 0 8 f>er cenL formol wws rendered atoik after 1 month 
of mcubation at 37* Thu anavenom was used for the actiio tnunumzatxe of 
ttpeniDcnta] animals and for the hypenmnnmuation of horses. Cross ncotiiJ- 
izaQOD tests which were earned out using S harwuuiuta and N fitxt sen 
(obtained from horses itmnamxed with the r es p ective anavenoms) mooonknt 
towards the respective venoms, showed that S htfwuuhelei possess es consoler 
shiv lower sntigenic pxrwers ss wdl as touaty as coropajcd with N fitat 
venom. (For rabbita 2,000 grammes mJ-d. A Jlate — 0 2d mg. aod S 
kafwtackfiei “ 0*95 mg ) 

Tlie following example s e t tea to Illustrate these facts. 

Horse 349 sras immonixed with the foQowing course of S 
ans\eTKrtn injected at weekly mterrals. 

Ta«j( M 


No. 

Dac. 

to ru. 



SO 


1X10.40 1 

100 


•0.10 40 

SPO 


n 10 40 

400 


X1L40 

too 


IXII 40 

1.3II0 


»XtL40 

1 KiO 


Three c,c of the serum from the bleeding 7 days after the seventh uJjedwa 
of anavenom oeutraHied over 1 mg of 5 kaamaci/tn vcdooi but less than 1 2a^ 
On the other hand, the same amount of acrum failed to oeutrahre 0-8 nag 
N fleca venom (death took place m 1 hour 30 minotes) the Dcutrsimng 
was about 0-6 nig 

Similar crosa neutraluation testa earned out with a meawraJent sn^ 
N flaca serum agamst S hatmackHn venom, showed by contrast tbit 
group protection against the latter venom u considerably higher than 
obserrtd with anti-.8 harmaekrtc aenun of equrralent specific titre sgsum 
A yiffca venom. 

3 cc N flam serum + 1 mg N firra venom. Rabbit sarnreA 

3 c,c, N JJan serum + 1 mg. S haewuefttUs venom. Rabbit 
This is the reason why although S hmemaduiti venom a much more 
obtained than N fiaca the latter venom was substituted for the ^“7^^ 
1932 as the group antigen in the preparation of polyvalent South A 
antivcnene. 
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Detoxucdton oj Oputt^Jyph^ cohibrttu venoms 
Du^ihobdua typus anatenom 

Studies oa thi* group of venoms dcscnc special attention Investigations 
on Dtsphobdus typxis (Boomslang) venom (Grassct and Soiaafsvu I^O) gave 
evidence of the wide diflference m toxiaty and ontigeiuc constitution of the 
African ‘Opistoglyphe and Protogljphc colubnne venoms Besides a neuro- 
tone fraction this venom is cKaractcnicd b> the presence of an extremely % 
po w e rf ul coagulant principle in cico and in vtiro (the intravenous nxl d. for 
the pigeon is 0-0003 mg ) It is similar m its actitm to the high coagulant 
powers exerted by the v enom of the Australian Elapma Notichu scutatus (Tiger 
snake) A very limited neutralisation, however is exerted by anu-iY scutalus 
serum against D iypiu venom, AttempU to ncutralae this venom with other 
types of anavenenes such as polj'valent N fiava-JS arutam-B gabomca aati- 
N tnpuduzTU-Vtpera msselht scrum or the mixture of other antmeurotonc and 
anticoagulant antivcncnes have not proved successful. 

These results however have been easil} reached by the preparation of a 
specific antivenene Detoxicauon of D typm venom vna realised by the 
treatment of a I per cent solution m saboe with 0 8 p>er cent, formol after 4 
weeks incubation the resulUng product being devoid of coagulating powers 
both tn vrcc and tn vitro The serum of animals immunized with mcrcastng 
doses of the specific tJiavenom possessed high neutraltzuig anticoagulant po we r s 
•gainst D typus venom 0 25 c,c. serum neutralised 0 OOG mg of this venom, 
over 20 m-l d- of D typus venom for the pigeon, 

CONCLUEIONB AND SuinOAEY 

B\ submitting vipenne and colubnne venoms to formol detoxication under 
optimum conditions, atoxic, antigenic derrvative* or ana venoms of the following 
venoms were obtained, 

rrpcH/OAE. 

African \^pendse Biiis anetans B saudahs B atropos B gahomoa 
B nastcomis and Cmma rhombeatus 

Asiatic \lpendae Vtpera rusrtOa (Daboia) 

COLUHRIDVE, 

Afncan Propoglyphes Neaa fiava A haa N mgneohs Stpfdm kaema 
cheta and Dendrapsu angusticeps 

Afncan Opistoglyphe Duphobdus typus 
Asiatic Protoglyphe Bunganu fasaatus 

The opuraum conditions for the transformation of venoms* into anavenoms 
are controlled by a number of factors which must be taken into account for each 
venom — 
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(1) CoQcentrmtion of the onginil Tcoora tohitlon. 

Biochcmictl constituuon of the tolmit tued cs the mediom of detan* 

cattoir, 

(3) Concentriboo of formoL 

(4) pH and buffer 

(5) Tempenture, 

(6) PcfK>d of detoncatlon. 

The prepanuoo and control of anavenoma are deacribed- The foDowint 
method la appLcd to the hypenmmuoixauon and re-immunoatioa of bones 
for the production of antiTcnecea By means of ait to eight weekly mjecticnJ 
of mcreaamg doaea of 1 per cent, apcnfic anarenoctar th era pe u tic anureneno 
bare been obtained within 2 to 3 months against the foUowing venoms. 

Colubndae anb A' Jlav* serum anb*.? karmaeJuUs and-^ tn- 
pmJioju 

Vtpendac anu-B tcTirtans serum anti B /aioasnu 

By mixture of the reapcc ti r e anareooma In adequate proporbona a poly 
ralent anb\-eiiene hu be« prepared agamsi the above-mentkmed African 

snakea. 

The preparation u given of a poIyraJent B antlassS mbvtoaic 
with reference to anb npenue and cdubnne neutraHaang titrea of forty*** 
horses immunized by this method during the period 1933^ 

Reference ia made to the potyralence and group neutiahzttkm of the 
natural and concentrated asoreneoe atao to the auit^le aubadtubon of the 
Indian N tnpmitatt for N fiata anavenom In the preparabon of tha senun 
baaed on the dose anagcnic rclitionahlp of these two colubrtne Tenonia. 

The adrantagea resulting from the use of anarrooma, aa compared aith 
iKm-modrfied venoms in the preparabon of anthmeDea are diacnaaed. 


REFERENCES. 

Buoc, AL & Ljvaanc T (1838>. Z. Hyx ItO 990 

Bixtuxd O 4 \ijuMco R, (IWO). Anm. ItaS PmsWtr W 5. 

CUAIXTTT.A. (1908). Vow— A>timmU aW MuO nim i f i ft Sma* TktrwttvOa. 

LoodoD John Bala & DanVbaon, Ltd. 

Cs-UbT E. (1833) Ttw It Soc trop, Afrd. fljr- « ^ 

(I8WM1) Rtf irUk Org^ 9 478. 

ft ScHAArrtA, A. W (1940). S 4fr mtJ. 7^ U 230. 

ft ZoenxDTX, A. (1933) Brit- 7 /WL, 1* 309- 

& (1935) Cjt S0C- BwL Pmru 118 1403. 

4 (1935*) 7V«. JLSoe tr*p AM Uyg »• »l 

4 (1838) /Wi, II 445. 

ft ScHaArtM\. A. W (1935) /W, t» 901 

IrsEX. J (1833). Rrt LsJf HZc* Ora T 783 
Maluos 8 NL K 09W) /■*« J -adl Rw. *», 525 
Rauox G (1625) Aitm. hat PmUmrr *9 I 
(1925a) CJt Atmd. SeL, Pant. 1*1 157 



•489 


Tiwnsactions of the Rotal Socutt of 
Teopical Midicin* and Hygiene. 
\oL ■oaoiii No 6 July 


STUDIES IN LEISHMANIASIS IN THE 
ANGLO EGYPTIAN SUDAN 

VII ESPUNDtA IN A MONKE\ INFECTED EXPERIMENTALLY 
WITH SUDAN KALA-A2AR.* 

■r 

R. KIRK, MJ) 

Staek iVfcw^ria/ FUftarck La b cr^tor U s Kkartvum AJtg^O'Egypf^^ Sudan. 


Knuc End Drew (1938) pointed out that the three claasical forma of 
leiahroanitaia — ^vuceral, oral and cutaneous — occur m the endemic areas ot the 
Sudan. The relationahip between the three types of infection baa been discussed 
in two previoiu papen in thu senea It was stated that any auggcationa made 
in these papera were baaed on the observation of naturally contracted infections 
m the human subject, since, with the facahties at our disposal, attempts to 
differentiate strains of Icishmania by animal inoculation were so variable and 
mcluded so many failures to produce any type of infection that no useful 
information rcgardmg differentiation of strmma was obtamed by this method. 

The observations recorded in the present communication, being merely 
part of the wider mvestigation mentioned above do not in any way serve to 
clarify matters, but they are not mconsistent with the suggestions made m 
previous papers, and seem to us of suffiaent interest to be recorded separately 
Bnefly the purpose of the present article is to record the development of an 
etpundu like lesion m a monkey moculated mlnipentoneally with mstcnsl 
from a case of Sudan visceral leiihmaniasis in the third passage m monke}^ 

• Tha paper « publabed with the p en nkw on of the Doiector of ths Sudan Medical 

SOtVIOL 
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H15T0»T Of THE ST1Hr< 

The ttnm wm onginaDy obtained in Auguit, 1941 from « StrdineK 
aoldler a ca»e of tala ii*r m the Rirer MUiUiy Hoapltal, Khtrtoum. Splenic 
ponctiifc WM deme, and the nutenal thm obtained Inoculated directly Into the 
pentoneal canty of a montey (CerropitAiCBJ L.). Thia animal derekiped 

mceraJ leabnmuam, whi^ ended fatill) bat during the courae of the 
mfcctioQ material from a aplemc puncture waa inoculated inirapentmteaUy 
into another monkey of the aamc apecie*. This aecond monkey alw dcrekped 
nacefal t i-iihTTWftqm but in tbti case the infection ippeaia to hare ended m 
apontancoui r ecovery Tha aecond monkey ma tubjccted to splenic panctmt 
on nomdrous occasions during the coutae of hi illneaa, on two of wbidi 
(7 1042 and 1 11 42) trotenal tima obtained was inoculated IntrapentoneaDr 
into a third monkey of the same speaca. Dumg the foUcrtnng 10 months Obs 
third monker remamed m good condition, and there was no enlargement of 
brer or apktn. It was conudered bkcly that the passage had been a failait 
and that the stmn had been lost. 


Peetent Catomos 

About the middle of January 19+4 W was noticed that the monkey bad 
a small sore on its noac, but no grot attention rrai paid to ihk, nor 
monkey eiifmaed doaefy Dumg the not 5 weeks the sore cootmoea to 
enlarge under a scab The animaf was examined m the last week of Febnoty 
J944 Remonl of the aeaha rercaled an oro-naMl lesion of the 
dimeosioas ibown m the photograph. Typical leiahmanla were rtadUy 
smeiri fro m the exudate, and also m troear* made from ■ piece of naaue exasen 
from the outer and lower edge of the sore- Two discrete rupa-bke *“ 1)0 w^ 
seen on the animaTa tail removal of those r ev ealed shallow indolent, 
nlcera about ^ inch in diameter and ameart made from the ulcera 
numerous loahmama. There was also a small ulcenuve lesion on the 
finger of the nght hand, m which leiahnama were found. Exa m in ation ^ 
abdomen revealed considerable enlargement of the spleoi and m-tUJial 
a splemc puncture contamed leishmama. There was also noticeable a 
detenorsuon in the ammirs general condihon. 


Cowneatr 

One or two pomts require some further comment. _ 

1 Khartoum bes outside the endemic area of leat unani as is in . 

During the half coituiy which has elspscd ainct the inauguration 
a d mm tst T atioo in 1©S, Khartoum, bang the capital, has b«n ^^'^^ipccted 
metfical supenisicn »ny other place lo the coimtiy htsny 
cases of leuhmaniaaa have been treated m the mam hospstals 
One doubtful exception, no autocbthoiwua casca have been reported in 



Therefore it leemt safe to assunjc that coinadental infection with onental 
tore or an) other strain of leohnuniasis like!} to cause oro-nasal lesions can 
he excluded in the present instance, and that the oro-nasaJ lesion which developed 
in this monkey was caused b> the parasites which were inoculated mtiaptn- 
toneally from the splenic pulp of the previous monkey 

2. Past cxpcncncc in the laboratones in Khanouro provide* no evidence 
that Cercopithfcm iuthops has anv spccuU tendencv to develop oro-nasal lesions 
when infected with Sudan visceral leishmaniasis although the irumal can be 



infected readily by the nual routc*(ARCHiBuvLi> and ^[A^•B0UR 1937 Knut, 
1942) and parasites can often be found in nasal smears from Hnim^l* suffering 
from kala azar Among the numerous monkeys mfeaed by Marshall 
(1911 1913) Archibald and Mansodr (1937) HoRaA.v (1944) the present 
writer and other workers m the Sudan, this is the oni} one m which an oro-nasal 
lesion of the espundu type has been observed. Although the parasites of 
Sudan kala-azar lometnnis cause oro-nasal lesions, this probably hsppcns 
only m occasional cases and it may be noted that m the present instance the 
oro-nasal Jesion appears to be part of a fairly widespread cutaneous infection. 

have previously suggested that the conation is somewhat similar in the 
case of naturafly contracted infections iq the human subject. 
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3. Id prcnout papers it has been SDggtatcd that certim stmtts of Ictth- 
DMnfattis may hsec i greater tendency than others to the production of oro-aasil 
condmona. Unforttmstely in the present instance the data trailible are 
Insufficient to indicate whether the strain had any speaal tendency to produce 
oro-nasal lesions in the human subject. The patient from whom it wu obtained 
was seen by the writer on one occasion and for a few moments only He was a 
&iriy arerage case of kala-czar with the ustul signs of ferer spknomejaly and 
Icu copaem a- There were no ohewus cutaneous or muco-cutancous mamfesta 
Hons, but the patient waa not subjected to the detailed diidcal e i i rmnan oc 
used by Kihk and Sati (1940) in this connection. Treatment was started 
immwfaicly after the inociilation of the monkey and the patient made a good 
recorery As far as «e know he is still welL 

Non ON nil Movtet 

The monkc} here called Cmopttfuda aeiJbopt L. ts the common gnret 
monkey of the Sedan. There it much confusion in the liteiatuie rtliting 
to the nomenclature of this speaea. Eujot (1912) attnbutea the confaskm to 
LofNAEOi himself inasmuch aa Luc<aeu* apparently created the speoes (Swoa 
artktopt) without dcpotiung a type tpearocn, and perhaps without eren 
seang u. 

« 
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AN INVESTIGATION INTO THE NUMBER OF SPOROZOITES 
FOUND IN THE SALIVARY GLANES OF ANOPHELES 
MOSQUITOES 

BY 
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In 1937 I de»cribed a technique for injecting known numben of tporozoites 
(Shute, 1937) Since then the techiuque has been lrapro^ed and the time 
required in actual countmg considerably reduced; and it is believed, a greater 
degree of accuracy ts now achieved. It is therefore proposed to describe the 
unproved method and to discuss the results obuined 

Ross (1910) in hii book Tht Prevention of Melana discussmg the average 
number of spororoites (protospore*) m a mature oOcyst (rygote) estimated the 
actual numb« at about 1 000 He considered it unlikely that more than 10 000 
sporoxoites would be found in the glands of a smgle anophelme. Discussing 
the number of sporozoite* which enter the blood dunng the aa of bitmg 
Ross sute* this must depend (a) upon the number of spores in the insect s 
sahvaiy glands and (6) upon the number of time* the insect bite* it* \nctim. 
He continue*, because mosquitoes inject their poi*on before commencing to 
suck blood, an insect which bite* a person s ev er a l time* (as, for instance, when 
he 13 asleep), is likely to moculatc many more sporozoite* than one which 
succeeds m biting only once,” In the former case several thousand sporozoite* 
may perhap* be introduced m the latter case perhap* onl) a few Ross con- 
cludes that not all of the spore* which arc injected by the mosquito are likely 
to hve. Probably many pensh by falling outside the blood str e u m or by 
becoming a prey to phagocyte* 

On page 87 of h» book, Ross itate* that the largest number of ofleyst* 
found by him on a single mosquito • gut was 445 [Oulex fatigans and A-o- 
teosoma) If therefore, ah these odeyrts reached raaturrt) and ruptured 
normally and if subsequently all the sporozoites succeeded in finding harbour 
in the sahvary glands then accordmg to Ross s estimate that an o5cyat produced 
about 1 000 tporozoites the number developing from 445 oOcysu would be 
about 445 000 Therefore about 2 per cent of tporozoitea from oi>cy*t* succeed 
in reaching the sahvarj gland* and if as Ross suggests, an oiJcyst produce* 
about a thousand sporozoite* only about twenty from each oiJcyit ever reach 
the glands 
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A« the retult of a nmple technique (deambed at the end of ths paper) 
whereby the mirober of aporoicnte* In the ghndi of a moaqmto cm be otj- 
mated, aome recent ecpenmenU indicate that the namber able to harfymr iti 
the aahvary gUndi of an anopbeHne moaquito greatly eicttdi the 10000 
tuggested Ross 

The following expenraenu were undertaken to detemuDe the mapTriTiiTi 
number of fporoxoitrt in the gland* and aUo how many blood mcali art 
nece«ary before all. or nearlv tU, of the aporoaoitea ait diicbarjed. 

EXPEWMtNT 1 

Speac* of ptraaitea — P faUipanai Strain Rumanian 

Specie* of moKpnto — AmopkiUt wutatLpfnms car a/roparror 

Temperature of Inaeclary — “IS to RO F 

In ihii erpenmeot a batch of fno»qDitoe» w** given two infected fcedi 
on alternate day*, \fter tporozoitca appeared in the aaliviry gland* the 
moaquitoc* were given a non lofecovt blood meal eve ry other dar and at 
each nraltiple of 6 day* three mo»quitoy» were diMccted an cmnlroo made 
of the gland* of the three moaqoitoc* and the ipottaoiie* counted. Negamc 
gland* encountered during the diwection* were diicarded. Only complete 
■ets of gland*, all nt lobet, were oaed. 

During the od cyn development «tage and before any had nifmired. 
forty three moaquiioe* were datected. and of ihoe &4 per cent were ponore. 
Sermieen had at lea*t 100 oOcytta. fourteen 50 to 100 and five had 50 oe Im. 

Odcrat* began rupturing on the I5th day after the firat infected feed, 
and tpoToioitc* were found m the salivary gland* m rmaH nutuber* the 
eng dar Two dav* after gland infection, a number of tnoaquitoea ww di**ectrt 
and none of the ttomach* thowed oO^at* and theu It wa* »hown that the 
infection had pasted on to the gbnda. 


Da' tftrr »pMt>- N imbrr o4 r««'U on 

tone* m etmd r»hbtti htooi 

8<tit>4 jWid*. 

of 

1 tfaofnmWt. 



*n,n.e 






«) 60 

*l 1* 


a*p» 


Following the twentieth feed, 44 day* after the tporoaoitc * ^ 
in the glands, ooh •even mosqiBtoe* remained alive. These were 
and the iporozoite* of each mosquito counted separately Two w« ^ 
the five pocuTe mosquitoes showed 17 100 5 700 3 400 
sporoxoite* respectivclv 
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From this expcnraent it wiU be *ecn that there vras no appreaable decrease 
in the numbers of sporozoites until after the t\>'enty«fifth feed* 

ETPERIilENT 2, 

Species of parasite— P faktpamm Stram Rumanian* 

Species of mosquito — Anopheles Tnacuhpenms t’ar atroparvus 
Temperature m Insectary — 15 to 80 F 
This batch was fed on two occasions on altenute days 
thinng the oocyst development stage the stomachs of twenty mosqmtocs 
were dissected and of these 90 per cent* were positive The number of ottcysts 
per gut varied from nil to several hundreds 

Ofleysts began rupturing on the 10th day after the first infected feed and 
sporozoites first appeared m the glands on the llth ds} 


Diyt ftfter *porrf- 
zoitei in gteneU. 
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EXPERIStENT 3 

Species of parasite — P falapanim Strain Rumanian* 

Species of mosquito — Anopheles macuhperims var atroparvus 
Temperature m Insectary — 75 to 80 F 

In this experiment the mosqmtocs were gi'cn onl\ one infected blood 
meal* The gametocytes m the blood of the patient were very numerous over 
5 000 per c mm* of blood* 
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Dunog the o&cy»t dcrdopment iOge and before tny had niptured fifty 
three •prtrt dmected, tnd of thcw 73 per cent, were poMtlre. Nme hid 1,000 
or more oGcyiti, eight 500 to 800 ttaeen 100 to 500 five 25 to 50 tnd two 
had 5 to 2d 

OOcyttt bejiin nipttiring on the lOih day after the fint infected feed, 
tnd tpoTOolte* were found b the nhvtiy gltodi on the 11th day 

On the 4th day frflowing tnvwioo of the gUnd* fifty motqortoe* 
ncre dmccted, tnd of theie forty ftrar were poiifave tnd count! wm ™i4e fai 
thirty two of them. 


AioJiAer of sfKnoxrxtet per most/mto 

219 450 95 000 88 450 65,500 82,650 62,650 76 000 72,200 

71,250 68,500 82,700 58,900 58 900 57 000 51,300 49400 

47,500, 43 700 39 900 39 000 34,200 33,250 323» 30400 

27 750 27 750 27 750 20000 19 000 17 100 16150 11450 

The above fisdbga represent the t&txiamm nimiber of jportaate! m 
the gUndi of thu batch. T^e rerotinder ww fed cm normal blood ctny 3fd 
day 


tfttr ipore^ 

K«Dtbcr «1 f««4« oo ) 


1 S«ab«To^ 

Item B tlnd!. 

nfcd(t» Uood 

S«i> bf tbnb. 


1 • 3 ' J , M» 1 



\ 

L !!>*» 



1 

ITSO 

1* 


1 

tt.4te 



1 

1 IMOO 



1 

6,5*0 

n 


1 

1 4.TJ0 



1 

aw 



I 

TtW 

M 


I 

IJ *00 




ttOD 



1 

•0 

a 


1 

I ^ 




1 K 



1 

$ 


After the tcveateenth blood meal (51 dtyt after the gla nd* iha t 
infected) only five rootquUoet remtlncd tEvc. Four were negitfre tnd 
contained fewer twenty iporoaotte*. 
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Although the latter batch was given only one infectux feed^ many of the 
mosquitoes stomachs contained ovtr 1 000 oScysts and one set of aahvar} 
glands contamed o^ctf■ 200 000 sporoxoites It will be seen that after the 
seventeenth blood meal most of the mosquitoes had discharged all their sporo- 
iQitea over a period of 50 days. There is also the possibUitj that many sporo- 
xoites were discharged mto the ^essel of water hept permanently m the cages 
to enable the raosqmtoes to deposit their eggs Mosquitoes frequently take 
up water while resting on the surface during egg laying and m this way a 
number of sporoioites must be discharged mto the water 

The above expenmenU shov. that AnophtUs nuuMJtptnms arc cajublc of 
harbouring very large numbers of sporoxoitcs in their sahvary glands and 
that even in very heavily infected insccu most of the sporoioites are discharged 
after about twenty blood meals. Sixty thousand sporoioites m the glands of 
a mosqmto are frequently encountered. If as seems unlikely, the numbers of 
sporozoites discharged at each fccdiDg arc about equal, then a mosquito whose 
glands contained 60 000 sporoioitet and which survnxd long enough (about 
2 months) to feed on twenty separate occasions, would mject about 3 000 
sporozoites at each bmng However m very hcavj) infected glands it is seen 
that enormous numbers of sporozoites are situated m the sahvary duct and it 
is presumably the case that these are mostly discharged during the first few 
feeds Therefore a patient who a bitten witi^ a few days of the glands bemg 
invaded by sporozoites will receive a much heavier infection than will a patient 
who ts bitten after the insect has fed on a number of occasions, irrespective 
of the number of sporozoites m the gland cells because after the insect has 
fed several times the sporozoites free m the duct will have been dischargcu, 
probibly many thousands at each time of feedmg 

Technique Emplotep 
Apparatus usf<L 

) Ordinary glau abdes each with a half-mcfa tqiiare corcr-alip fixed to the centre 
of the tilde by Canada 

9. Floe capOlary tubes marked to 0-05 cjc . 

3 Lodee I fiuiiL 

4 Tubenajlm aynngo graduated to 1 c,c. 

5 Three-quarter inch square cover-tlips. 

The mosquito to be dme c ted tf trantferred to a narrenr teat tube of J inch d u nw trr »nd 
when the msect a at the bottom of tbc tube rap the tube contammg the iharply fir® of 
an tune* tgtimt the palm of the hand. This i» auffiqent to stun the mos qui to It a then 
placed on a tlide ifiid the bead a cut off deanly with a iharp needle. A crull bead of 
normal talioe a placed on a glass ahde dote to l^t not touching the thorax The point of a 
dasecting needle held in the left hand a gently but tormly planted on the thorax, just below 
the part where the glands he. With a needle m the right hand, gentle pressure a put od 
the higher part of tbc thorax, a little above the left band needle Tha pressure a quite 
sufficient to cause the complete glaodj to protrude from the thorn and when tha occurs 
the nght-hand needle a used to lift them aw ay from the rtnrtcular thne whlcfa has beep 
remerv'ed during the dasecpon and they are then brought into contact with the bead of 
aaboe Tha p r ev-ena the glands atidcmg to the shde. The dasected ailiraiy glands 
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•re tbra cxaruned under the knr power of the micnMcope to eice f tM o thet ill tlx loici 
•re orcsent A } mdi •guire ecner>e]lp is then dropped on to the xIkmIs st in 
•o thet oce comer of the corer-sllp m pratiudwg orcr Om slkk. Tlx tpi- ri rn gn ^ 
then eramiDcd under the I/Otb faidi lens with reduced Uftht, crtd If sp ortao hs i tie xn 
the iJldc n fe m oT cd from the rnkm ecope to the Ubor t t o iy bench, p^eriUr on ■ dark 
fiuftce (A p»ece of circuUr peper pemted bbdk tod held In poeitwn beontth a pxco of 
plate (ttaes x beat.) Gottiy birt firmly preesure b applied on the corer-alfe to cnuh dx 
Btaada. Holdlnjc the comer of the cenTT-ellp «Kkh U protrudmf beyond thi tide, hft 
It wtdyxjt dno^i; thn will Ice^r the bead of flisd ctntahdqt the mnhed glmdi at 
the top pocat of the OTrer-tlip, but on the slide n'rth a One fj pe t te add two or thres 
cTtrs drops of sterile Locks i f^ld, tskmft can to erold sptvedinc tbe flnid orcr too cnxh 
of tbe sh^ Drew the Quid into tbe tyrmie end add a few extra drops of Lock* t oo 
to the sbde sad draw tiui up also if only one oe two sets of glands are to be iflj t cml , 
•c^'cral wsshMcs can be mack but if many tdands are to be njectrd the quantity ^ ftod 
for each gland chould be as small a* poasibie Mltb c*rr fifteen to feenty glandi ox be 
cmulsed and collected in 1 cc. of noid 

Tbe contents of the rynnge are then dbeharged Into a small djt-bnooHXd watch |b*s 
and mixed thoroughly by drnhtg lo and out of the synege three or four linxs. Ftxk 
the pad of the midcOe finger of the left band and «hh the point of (be D«ed)e lift eff a 
speck of blood and add to the fiuid this gir c i a suitable beckgnxmd oo wfwch to foon 
« hen counting sporosoites, but only a few hundred red cefh are required for the purpose. 

Dm up 0*05 c c of the fluid and blcrw ft on to the squarr tied coier*«lip antbe*a 
•pdlmg any oier tbe slrde. With a oretDe distnbute the fluid neatly orcr tbe coisr-shp 
and emer wrth a pern dob tmtQ (( b quite dry Fa with methyl akohol fora few tnfaut» 
dr> end rtab for half an hour «ltb week Glemsa stain (ca>e part of lUki to 90 pern m 
datiBed eater) 

To rent rke tpofoto^ur 

Afl Ehrbcfa eye^psece, or its eqoleal«iic.en(f a l/12th oO mvoerxicn kna ar* aije fl^ 
Focus on to (he sp e o mew ((be scanrr red orDs preeeBt will be hslpfol bat), wd 
alot^ until tbe ex un tx right or left edpe of the ccwet*alJp u t ea dxo Coixit tl» 
of Sporoaortcs to a bonrofiul senp and repeet rwicr at different para of the 
and then tnke «n arerage I prefw eountmg one strip across the top of the cmer-fkp' 
one acTose the bottom and one vroes tbe centre. The number of mkrosenpe field* ifoi 
top to b ot t o m of the coirr slip b predetemuoed by emeering a drop of Wood * 
ewer-abp of tbe sire to be used, end steuiinc ft m the orrfinaTY wsy the corpuscles *wW 
«ie to eetmutfl the ■‘ear* number of fields. It b a (rood plan to do aQ cwinis *"b ®* 
drew tube of tbe mrcmecope doaed. . 

When tbe arenge manber of epetratostee per sinp b known, the total imnw** 
spor oro tea ex tbs fluid » eesily cad accurmtclr ca lc u la te d. If, for CEXnple 
100 nucnjacope fiekb from top to bo ttom of (he cossr sbp and if the rrerags «*» 
of Rxmizoircs per hontomal strip b 100 tbeo tbe number of sporoxoftea on tbe**^ 
of tbe cover -sbp » lOO x 100 « 10 000 If the quantity of flujd oo tbe oorer-dip r y^ 
aena 1 'SDih cd (be whole, dxn (he total Dumber c# a p oT C Ostas cquab 200,000 IL 
the whole of the fluid reoudnlng in tbe syiinge la ift acted btto a pao mt , the tc*a l 
of sp orcur ca ies m^eoed wiD be 200 000 adorn the 10 000 in the CKttcx. used on tbe coxet «? 

REFERKNCE8. 

Rosa R (191J) Du PmrOM London: John Murray 

Eavn; P G (1(07) A teeixuque for the ioocabtioo of known numbers ” 

as an Cad to tnakuk rrsesri h Aom. traf it*d. & PtradL, 11 (1) 
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THE ANOPHELINE MOSQUITOES OF MELANESIA 


R J A W LEVER. b,8<l. d u<l, pjj..* 

Entomologist Colama! AgrianltvraJ Sfrvta Fm^ 

JortntHy Goctmmtni Eniomologirt Brituh Solomon ItloTuu ProtectoTaU^ 


Since an article on the maUna moaquito of Melanesia m a previous paper 
(Lbveb 1942) further work has been done m the Paafic on this insect primarily 
as a result of the sickness it caused during the recent campaigns in the Solomons 
Papua and New Gumea. In \*iew of its importance these further notes scctn 
desirable. 


SyTtemaUa 

A more recent publication by Taylor (1943a) shows that the typical 
form of Anopheles punctulatus Ddmu is often less abundant than its vanety 
moluccensu Swell and SwclL, de Graaf f Through the courtesy of the Director 
of the Imperial Institute of Entomology Dr S A. Neave, the specimens m 
the National Collection were recently rc-cxammcd for the ^vTlte^ both vaneties 
bang present m material from New Gumea. New Bntain Solomons and New 

•For penu Uttop to publish th» article tbe wnter's thanks are due to Dr \ W T 
McGcity ilm o o.w.i^ Director of Mescal ScrvKes, FoL and Dr H W Jack 03Jl 
D irector of Ainoilture, FQi 

t Since t^ article was submitted, a paper by Laveb.m< published in 1902. has been 
found by recent Anwriean wotken which cafas for a rcmiofi m tbe s yno nymy of the chief 
vector of mslsris in Melaoeats. This moaqmto most now be ref ei r ed to as Anop/ieUs 
(Afysoaiyta) pvnetulatus DSnitz /anzun Lavexam instead of A (M ) p molMotmt SwiU» 
snd Swell, ds Graat as used hitherto This is the mosqaito whi^ tikes sdvantsurc of 
msn-made depressions (wheel tracks, butto w pits, etc.) and u thus of major Im p oi lan ce 
In jungle operatiom in the New Hebrides and Solomoci Itlands. 

A new tubspecKS, A^p hmgot has been described from Guadsksnsl British 
Solomon Iilsnds, by Beucim and Schlowoi a mosquito wfai^ prefers shade 

for breeding snd is “ not stron gly sndrophfiic and probably not of pnmary importance 
in disease transmissKn 

o* 



5&0 AMJTKiJxt. MtnotrrocN or HLLAMJU 

Hebnde*, while typicvt alone waa rrpreaented from the Admiraity Iibiidi 
(Muraa) and wniMccensu only from Santa Crux labnda, lU eutem m the 
Soktmon Islands archipelago. 

Althoagh the definite separation of the ranct) from the typical form 
wu made as long ago as 1932, it appeared m German onder a title suggesting 
It dealt only with the mosquitoes of the Netherlands East Indies (SwniEx 
oaiBii. AM) RooEMVAUn 1932) and so escaped inder rccogration tnweg 
Pacific workers. 

//dint/ 

A useful paper is one by Hnmo't (1923) who ho wcier stated thsi 
AmpJuUt fmmctultlus does not breed in empty ims around Rabaul New Bntaie, 
though these and other receptacle* hai'e been shown to be chosen in the 
Solomoni (Leiti, 1933) espeoalJ) m the wet season 

Taylo* (1943a) shows that mo/mernuu throughout its range will folios 
man into places where jungle hxi been felled, thereby allowing petwtnti* 
of sunlight on to ground water ei.-en if bmdjsh. which was prevlotoly uwuii 
able for onposiuon when (be bush or scrub was standing Streami, pools, 
rwtrapt and other p ermanent water places are the chief site*. It is easy to 
see what an im p o rta nt bearing this onfortunate predileetKm has on troop* 
forced to make 4omc kind of deanog «n the jungle for birmiadring or other 
purposes The acarw ranety prefer* more tempor a ry site* than 

Xicluaensu uhed tracka (mcreased ersormously doe to mrtiaaiol rcbitle*), 
hoof marks, and small non brackish puddles, but curiously enough it is mbs 
ctnsu only w Inch u recorded from re«ptades such as tins and beached canoes, 
which ty'pKXS ai-oids. 

So far ss biQng is concerned Tatlor (l&43a) records that in New Bntaia 
It feeds freely indoors from the raid afternoon until late at rught and *2 
feed at an) time of the day if the sky be oicrcast and this was shown to he 
•o by the present writer m the Sokimons (Lkiia, 1933) bitiijg bang reportrd 
at 11 a.m. in coconut plsniations on Giudalcsnal as well as indoon at 3.30 pJ®- 
It IS unwise, therefore, to restrict to the late crtning precautions against besf 
bitten and relax them in the morning ssy when shaTing In the laroe 
the present writer referred to its habits of settling on warm cups and dishes-^ 
an observation wduch docs not seem to have been reported dsewheie. It w«u“ 
be mtcresting to know if the primary attraction to a host is due to sppreoanoB 
of its body heat st some fttinnef 

Dtstrimttom 

Tatloe (1B43b) corrects his previous record (TaTloe, 1934) 
motqinto occurring in New CaJedoms, an error wluch has caused « 
even as late ss 1943 (McNull and Pore) to mclude this island when ptini 
the distribation of A pw^ialatvs 
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TATtOR s remark (1943b) that it »cem5 ” «omewhat doubtful if Anopheles 
may be introduced east of the 170’ (eastern) mcndian is not likelj to be shared 
by those h\*mg m that area nor is h» suggestion that any introduced Anopheles 
would not sum\e because of the fish, Gambusia RcsidenU in Fiji Samoa and 
Tonga know that there are man) areas of brachsh and other water where this 
useful fish does not occur and in any case Taylor s behef is at vanance with 
Button (1927) who states that Anopheles pundulaius is not a specialist m its 
breeding places and it ^'ould easily establish itself m Fiji or Samoa, and this 
belief IS shared by others in Melanesia, including the writer who sent samples 
of Fiji water to the New Hebndes where oviposition and development of 
Anopheles was proved by a research worker of the Umted States Na^Td Reserve 
(Lever, 1943) Taylor (1943a) m correcting Mumford states that the Santa 
Crur Islands he somewhat north of the Solomon Islands but this is mcorrect 
as they are situated some 200 miles east of the eastern Solomons ind south-east, 
not north, of the centre of that group 

Finally the fourth edition of Svenssons useful little book (1942) says 
malfln a — and therefore Anopheles— does not occur east of mendun 
160“ and also omits the Solomons and New Hebndes as islands where both 
occur If this were correct the eastern half of Guadalcanal besides Malaita 
San Cristobal, Rennell and the Santa Cnu Islands (apart from the New 
Hebndes) would all be malana free which, of course, is untrue The correct 
menditn is 170 £. 
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